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Histologic and Histochemical Observations Regarding Early Calculus 
Formation in Children and Adults 


by SAMUEL TURESKY, GRETE RENSTRUP AND IRVING GLICKMAN, Boston, Massachusetts 


HE study of calculus formation received new impetus in 1957 when Man- 

del, Levy and Wasserman! reported their iv vivo celluloid strip technique 

for collecting calculus. Since that time, the histological and histochemical 
features of early calculus formation have been described in several reports. 
There has been general agreement that calculus begins as a soft adherent bac- 
terial-laden plaque which undergoes progressive calcification. Observations and 
opinions regarding the chemical nature of the plaque, the bacterial components, 
and the process of mineralization have been reviewed by Wah Leung.” We 
were interested in determining a) whether additional information regarding 
calculus formation could be derived from further microscopic and histochemical 
studies of calculus obtained in humans and b) whether there were differences 
between calculus formation in children and adults. 


EXPERIMENTAL PROCEDURI 


To collect the calculus, sections of cellulose acetate crowns were tailored onto 
the lingual surface of mandibular incisors and tied into position with ligature 
wire so that one edge extended into the gingival sulcus. Seventy four males 
and females, ages 5 to 70 served as experimental subjects. Of these, fourteen 
were between the ages of five and twelve. Three or four strips were placed in 
each subject, with instructions to avoid toothbrushing in the area. Smooth strips 
and strips roughened with sandpaper discs were used. The strips were removed 
at intervals from 1 to 30 days so that the accumulated deposits could be studied 


grossly and microscopically. A total of 244 strips were examined. 


Upon removal from the oral cavity, each strip was divided in half. One half 
was fixed in 10° formalin, the other half in a 1‘¢ solution of trichloracetic 
acid in 80‘ alcohol. After twenty four hours of fixation the strips were em- 
bedded in paraffin and sectioned serially at a thickness of 7 to 10 mu. 

The following histochemical techniques were used in the preparation of the 
microscopic sections of the formalin fixed specimens: 1) the periodic acid-Schiff 

From the Ziskin Memorial Research Laboratory, Department of Periodontology, Tufts University School 
of Dental Medicine, Boston, Massachusetts 


This report is from an investigation supported by the Research and Development Division, Office of the 


Surgeon General, Department of the Army, under contract No. DA49-007-MD 706 
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(P.A.S.) technique* to demonstrate gly- 
cogen and carbohydrate-protein complexes; 
>] t 
<) 


the demonstration of protein-bound sulf- 


the Barrnett-Seligman technique’ for 


hydryl- and disulfide-groups; 3) toluidine- 
(0.05°¢, pH 
metachromasia; 4) and §) alizarin” and von 


blue 7.1) to demonstrate 
Kossa® silver stains to demonstrate calci- 
fication. A serial section of each specimen 
was stained with hematoxylin and eosin 


for the purpose of orientation. 


The specimens fixed in trichloracetic 
acid were treated the Same as those above 
except that the Gram stain was omitted 


and the Weiss, Tsou, Seligman technique‘ 


for demonstrating protein-bound amino 


groups was added. 


Specimens were treated with oxalic acid 
>¢ 


(2°) to test for the presence of calcium. 
To eliminate crystals of oxalic acid, the 
slides were treated with ammonium hy- 
droxide (0.547). The hexagonal crystals 
which remained were assumed to be cal- 
cium-oxalate. Sections were also studied 
under polarized light for the presence of 


birefringent crystals. 
GROSS OBSERVATIONS 


Soft material accumulated on the strips 
in the form of an adherent plaque on the 
entire surface, and was present in greatest 
amounts near the gingival margin. There 
was no accumulation on the portion of the 
strip inserted below the gingival margin 
into the gingival sulcus (Fig. 1). Plaque 
accumulated earlier in the experiment and 
in greater amounts on the roughened strips. 
The of 


different mouths and in different strips in 


amount accumulation varied in 
the same mouth. The plaque ranged in 


color from white to yellowish brown. It 


underwent progressive hardening in most 
instances. The plaque adhered to the strips 
when they were removed from the teeth 
for processing. 
MICROSCOPIC FINDINGS 
The soft plaque consisted for the most 


part of bacteria with a scattering of leuko- 


cytes and epithelial cells contained within 
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Fig. 1 
mouth, showing the distribution of the accumu 


Strip removed after two weeks in the 


lated calculus 
the lower 


serted 


Note the absence of caleulus on 
border of the strip which was in 
beneath the margin of the gingiva 


an amorphous matrix. Initial microscopic 


evidence of calcification occurred in the 
form of foci located near or on the strip 
surface. As calcification progressed the 


foci increased in size and coalesced to 


form a continuous mass. There was no 
relationship between the amount of accu- 
mulation and the time of onset of calcifi 
cation. In the 13 to 70 year age group 
there was microscopic evidence of calcifi- 
cation in all specimens between the second 
and sixteenth day. By the eighth day, 85% 
of the specimens had undergone some de- 
gree of calcification. In the § to 12 year 
age group, no calcification occurred dur- 
ing the 30 day experimental period in 4 
out of 14 subjects. In the remaining sub- 
jects the time of calcification was essen- 
tially the same as that observed in’ the 


older group. 


The amount of accumulated calculus in 
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Fig. 2. Five day 
Mag. 100X 


plaque with foei of 


the course ot the experimental period Was 
greater in the older age groups. However, 
the staining qualities and bacterial com- 
ponents and the microscopic changes asso- 
ciated with calcification 


were similar in 


both groups. 


Calcification of the plaque was accom 
panied by changes in the stain qualities 
and bacterial content. In specimens with 
out microscopic evidence of calcification 
hema 


the plaque stained basophilic with 


toxylin and eosin. It was P.A.S. positive 
indicating the presence of carbohydrate 


The P.A.S. 


was unaffected by treatment with diastase, 


protein complexes. staining 


indicating an absence of glycogen. Protein 


bound sulhydryls, disulfides and amino 


groups were present throughout the plaque. 
With toluidine blue the plaque stained or- 
thochromatic. It was not possible to estab 


lish the extent to which the staining 


qualities of the plaque were determined by 
the matrix or the bacteria. 


Alterations in the staining of the plaque 


occurred associated with calcification in 


the focal areas. There was a change from 
basophilia to eosinophilia. The staining of 


P.A.S.-positive groups, sulfhydryl and 


amino groups was reduced. The intensity 


of the Gram stain was also diminished. 


calcification 


*”. -~ 


— « 


Which are unstained with toluidine blue. Orig 


The staining with toluidine blue, initially 


orthochromatic became metachromatic 
and disappeared in the foci (Fig. 2). Some 
of the foci contained numerous small meta- 
chromatic spherical masses (Fig. 3). At 
the periphery of the foci the intensity of 
the P.A.S. stain was often increased. 

The 


Kossa’s 


calcified foci black 
( Fig. 4+), 


orange red with alizarin-red. Areas within 


stained W ith 


von 


silver stain and 


calcification foci were birefringent. 


The Microbial ¢ om ponent of the Plaque. 
Non-calcified plaques consisted of a dense 
meshwork of diffusely distributed Gram- 
negative cocci with occasional rod forms 
almost to the exclusion of other micro- 
organisms (Fig. 5). In some instances there 
were a few isolated clumps of Gram-posi- 
tive cocci. Filamentous or thread shaped 
organisms were scarce in the non-calcified 
plaques. 


The bacterial content of the plaque 
changed with the occurrence of calcifica- 
tion. Gram-negative filaments and threads 
became prominent throughout the speci- 
men (Fig. 6) and increased in number as 
calcification progressed until they equalled 
or exceeded the other bacteria. The fila- 
and threads located on the 


ments were 


strip surface, centrally within the plaque 
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0 eal 
Fig. 3. Detailed view of one of the calcified foc 
vranules These stain metachromatic Poluidine 


and at the periphery. On the strip surface 


and centrally in the plaque they were 
aligned in perpendicular palisade arrange- 
ment, in tuft-like groups, separated by 
The 


filaments were also located at the periphery 


accumulations of cocci. threads and 
of calcified foci. At the periphery of the 
plaque the filaments and threads appeared 
singly and without regular arrangement. 
It was not possible to distinguish any bac- 
terial structure in the calcified foci within 


the plaque. 


The Cuticle: 


cular structure ranging from 5 to 50 mu 


A homogenous linear cuti- 


in thickness was observed in 9 out of 60 
subjects of the 14 to 70 age group. It was 
adjacent to the strip and apparently ad- 


herent to it. Except in one specimen in 


which it was present on the third day, the 


cuticle was not observed until the seventh 


day or later. The cuticle occurred con- 
sistently In| specimens from the same 1n- 
dividual examined at various intervals. It 
was not observed in any of the 5 to 12 


year old patients. 
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Fig. 2 
Mag 


Note 
Hoon 


shown in the 


blue Orig 


numerous spherical 


Roughening of the strip did not affect 
of 


However, the inner surface of the cuticle 


the incidence the cuticle formation. 
conformed to the indented contours of the 


roughened strips (Fig. 7). 


The cuticle was eosinophilic but did not 
stain with the other techniques employed 
in this study. Following hydrolysis with 
N potassium hydroxide the cuticle stained 
positive for sulfhydryl groups, suggesting 
a possible keratinous structure. 

Com parison of Plaque Formation on Strips 
and Adjacent Anterior Teeth. In the 5 to 
12 year old group grossly visible plaque 
was formed on all the strips in all subjects. 
Clinical examination with explorer at the 
beginning and termination of the experi- 
ment revealed little or no accumulation on 
the adjacent teeth upon which no strips 
had been placed. In the 13 to 70 year old 
group, plaque accumulated upon teeth 
without strips, as well as upon all the ad- 
jacent strip surfaces. However, the amount 
accumulated on the visibly 


strips was 


greater. 
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Iie. 4 Serial section of specimen shown in Fig 
von Kossa’s silver stain Orig. Mag. 100X 
DISC USSION 
Our findings are similar to those of 


previous investigations! regarding cal 
culus formation on Strips attached to teeth 
starts as a soft ad 


in humans in that it 


herent mucopolysaccharide plaque which 
Our 


observations differ from earlier reports in 


under goes progressive ¢ alcification. 


some respects and supplement them in 


others. 


Fig. 5, 
few rods Note the ring-like 


Three day non-ealcitied 


toxylin and Eosin Orig. Mag. 900X% 


plaque consisting 
groupings of the bacteria in the lower portion of the plaque 


’ demonstrating darkly stained calcification foci 


In the non-calcified plaque, in addition 
to confirming the presence of carbohydrate 
protein complexes':* we observed protein- 


sulfhydryl, disulfide and amino 
‘| he latter 


groups can only be theorized. They may 


bound 
groups. significance of the 
prov ide a means for holding the soft plaque 
together through salt linkages, hydrogen 
bonding and disulfide linkages, or combine 
with cationic minerals in the calcification 


process. 





mainly of cocci diffusely distributed and a 


Hema 
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Fig. 6 Five day plaque with areas of 
bacteria in palisade arrangement perpendicular 
the filaments and on the outer plaque surface 


100OX 


Orig. Mag 


Our findings indicate that Gram nega- 
tive cocci and rods were predominant in 
of 
plaque rather than Gram positive organ 
With calcifi 


cation there was a clumping of these or 


the microbial flora the non-calcitied 


isms as reported elsewhere.* 


ganisms into isolated foci. Filamentous 


organisms which were rarely seen in the 
non-calcified plaque increased in number 
and exceeded the cocci and rods as calcifi 


cation progressed. 


Alterations in the histochemical stain 





Twenty-four Phe 


border conforms 


day 
to 


lower 


Specimen 
the roughened 


calcification 


are 


irreg 
strip surface 


forms of 
Between 
and Eosin 


showing filamentous and thread 
to the strip surface (lower border) 


colonies of cocei Hematoxyvlin 


Ing and bacterial flora occurred consist 


ently in plaques which underwent calci- 


fication but were not observed in non- 


calcified plaques. We could not determine 


whether the alteration in bacterial flora 


was a necessary preliminary to calcifica- 
whether it was the result of the 


tion or 


calcification process. 


Several interpretations may be placed 
upon the histochemical changes which ac 
companied calcification. It may be assumed 


that occurrence of metachromasia indicates 


on the 
WON 


structure 
Orig. Mag 


euticular 
Eosin 


outline of the 
Hematoxylin and 


ular 
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a change in the 


mucopolysaccharides 
whereby free anionic groups such as sul- 
fates, phosphates or carbonates” become 
available for combination with cationic 


The 


sity of the P.A.S. stain at the periphery 


mineral elements. increased inten- 
of the calcification foci and the reduced 
intensity of the stain within the foci may 
indicate an increased availability of 1, 2 
glycol at the periphery and their reduc- 
tion after the central portions of the foci 
that the 
individual foci increase in size by calcif- 


have become calcified. The fact 


cation at the periphery encourages the 
suspicion that an increased availability of 
glycol groups 1s related to the initiation 
of the calcification process. The staining 
of the gly col groups in‘the calcified central 
portion may be reduced because the glycols 
are tied to mineral cations or are organ- 
ically conjugated. We can offer no expla- 


nation for the reduction in 


basophilia 
which consistently accompanied calcifica- 
material and has also been 


tion in our 


described by others.* 

The histochemical findings referred to 
above could mean that changes occur in 
the mucopolysaccharide plaque which pre- 
pare it for and precede calcification. This 
assumption is encouraged by the fact that 
plaques which do not calcify, do not un- 
dergo histochemically detectable changes. 
On the other hand, we could not establish 
whether the changes in the mucopoly- 
saccharide plaque actually preceded the 
calcification process or resulted from it. 
However, we are inclined to consider the 
absence of stain with toluidine blue in pre- 
viously metachromatic areas to be the re- 
With 


complete calcification the anionic groups 


sult of the calcification 


process. 
are combined with the mineral cations and 
are no longer available to the cationic com- 
ponents of the toluidine blue. 

It appears quite clear that the local fac- 
tor is an important determinant of whether 
and how rapidly calculus formation will 


When the 


changed by wiring a roughened strip to a 


occur. local environment is 
tooth, calculus forms in a mouth where it 


ordinarily does not occur. In children with 
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calculus-free natural teeth calculus formed 
on the strips. In adults who formed cal- 
culus on their natural teeth, the strips 
were the site of increased calculus forma- 
tion. The 


was less on smooth strips than on rough- 


rate of calculus accumulation 


ened st rips. 


Calculus formed in 10 of the 
jects in the § to 12 year age 


should 


14 sub- 
group. It 
be made clear that this occurred 
on the strips. The natural dentition in 


these subjects was essentially calculus-free. 


The local factor has an important in- 
ductive effect upon calculus formation. It 
leads to accumulation of the soft muco- 
polysaccharide Once the soft 
plaque accumulates it undergoes calcifica- 
tion in the same way in children as it does 
in adults, but 


plaque. 


at a slower rate. The local 
environment is of sufficient significance 
to induce calculus formation. Apparently 
other factors in the oral cavity can modify 


the rate at which calculus accumulates. 


We do not know how 


the calculus is 
attached to the cellulose acetate strips used 
in this study. It has been suggested that a 
cuticle-like substance observed in calculus 
formed in the mouth on mylar strips at- 
taches the calculus to the strip."” We 
found a cuticle-like substance in only 9 
of the 74 experimental subjects. It oc- 
curred with equal frequency on smooth 
and roughened strips. 


CONCLUSIONS 


Calculus was collected on cellulose ace- 
tate strips in seventy four children and 
adults in the course of a 30 day experi- 
mental period. 


Bacterial and histochemical features of 
calculus formation were described. 


Calculus formation was induced in cal- 
culus-free children by altering the local 
environment. 


Calculus formation on cellulose strips 
occurs less rapidly in children than in 
adults, but presents the same_ histologic 
and histochemical features. 
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A New Adhesive Foil Dressing for Periodontal Surgery 


by CHarces L. BERMAN, b.D.S., FRANK E. BEUBE, D.D.s., RONALD ODRICH, D.D.S., AND 
Austin H. KutscHer, d.p.s., New York, New York 


RACTITIONERS who are familiar 
with the adhesive foil materials cur 
rently used in periodontal surgery 
fully appreciate that those available leave 
much to be desired in terms both of 
strength and adhesiveness. The foil often 
peels from the pack, leaving a dressing 


which is prone to marginal fracture. 


The following is suggested as a method 
of fabricating a new adhesive surgical 


dressing with improved qualities. 


Rezifilm, a methacrylate resin, is 


sprayed on the surface of a large sheet of 


Sections of Periodontology and Oral Diagnosis, 
Division of Stomatology, Columbia University, 
School of Dental and Oral Surgery, New York, 
New York. 

Orahesive powder and Rezifilm utilized in these 
studies were supplied through the courtesy of the 
Squibb Institute for Medical Research, New 
Brunswick, N. J 


Rezifilm is a methacrylate resin with tetra 
methyliuram disulfide, an antibacterial agent, dis 
solved in ethyl acetate with dichlorodifluoro and 
trichloromonofluoromethane as the propellants. The 
solution 18 sterile and nonwater-soluble When 
sprayed, it rapidly forms a protective film which 


is flexible, transparent, and non-flammable. 


tinfoil of suitable thickness and allowed 
to dry. A second coat is then applied. Be 
fore the second coat dries, Orahesive 
powder is dusted liberally on the surface. 
When the resin and adhesive are completely 
dried, the excess powder is removed by in 
verting and gently shaking the sheet of tin 
foil. 

Strips of foil are then cut to sizes which 
are adequate to cover the operative Site. 
The foil is protected from moisture until 
it is applied to the surface of the wound 
or placed over a suitable periodontal pack. 
The foil is gently burnished (without 


wetting) into all available undercuts. 


Preliminary observations with this tech 
nique in 40 patients have indicated that 
such treated foil is highly adhesive, reten- 
tive, and protectant. Operative sites have 
been successfully covered for periods as 
long as 14 days. 

630 West 168th Street, New York 32, New York 


The authors express their appreciation tor the 
assistance of Mrs. Helene W. Kutscher and Mrs 
Aldonna Skislak, and Audrey Kelley, R.D.N 


An adhesive powder composed ot a mixture of 


gelatin, pectin, and carboxymethylcellulose 

















The Effect of Anticonvulsant Drugs Upon the Gingiva— 


A Series of Analyses of 1048 Patients 


by Harowp J. PANUSKA, 


ROBERT J. 


I] 


GORLIN,* JacoB E. BEARMAN AND 


Davip PF. MircHe.t 


STUDY I. 


ANTICONVULSANT COMBINED THERAPY AND GINGIVAI 


HYPERPLASIA 


Robinson and Osgood*~ at Mason State 
Hospital in Massachusetts and Davidson 
and Sutherland!” of Glasgow Mental Hos- 
pital in England reported that Dilantin and 
phenobarbital were more successful than 
Dilantin alone in the control of seizures. 
One group reported that the expected 
seizure incidence was reduced eighty-one 
per cent in their patients.” The same logic 
of combining anticonvulsant drugs has 
been applied to the new drugs, and at times 
three and four drugs have been used. 
rherefore, interpretation of treatment be- 
comes very complex. Rarely did we find a 
patient on a single drug. In this study 
there was interest in observing whether 
these new drugs potentiate or reduce the 
hyperplasia. Of particular interest was the 
effect of phenobarbital because of the large 
amounts given to these patients. Patients 
were divided into their different drug 
groups and these were compared with the 
incidence of hyperplasia in general. No 
ittempt was made to study the drugs in 


relation to the degree of hyperplasia. 
PRUG CALCULATIONS AND CONCLUSIONS 


> Hyper 
Pattents recetving phenobarbita N plasta 


1. And receiving Dilantin Sodium 474 $0 
2. And NOT receiving Dilantin Sodium 277 22 


k value: 7.45 (probability of exceeding such a k 
value less than one in a million 


Division of Oral Pathology, School of Dentistry 
Division of Bhio-statistics, School of Public 
Health, University of Minnesota, Minneapolis 14, 
Minnesot 1 
Department of Oral Diagnosis, Indiana Uni 


versity, School of Dentistry, Indianapolis 2, Indiana 


Conclusion: Patients receiving Dilantin 
and phenobarbital develop hyperplasia more 
frequently than those receiving phenobar- 
bital alone. 


o Hyper 
Patients not recerving phenobarbita N_ plasta 
1. But receiving Dilantin 69 42 
2. And NOT receiving Dilantin 228 10 


k value: 6.25 (probability of exceeding such less 
than one in a million 


Conclusion: Patients receiving Dilantin 
(and NO phenobarbital) develop hyper- 
plasia more frequently than those not re- 
ceiving Dilantin (and not receiving pheno- 
barbital). 


©) Hyper 
Patients recetving Dilantin N plasta 
1. And receiving phenobarbital 474 50 


2. And NOT receiving phenobarbital 69 42 


k value: 1.17 (this kind of relationship could 
occur by chance 


Conclusion: Patients receiving Dilantin 
and phenobarbital develop hyperplasia in 
nearly the same degree as patients receiving 
Dilantin alone. 


¢ ( Hy per 
Patients NOT recetving Dilantin N_ plasia 
1. But receiving phenobarbital 5» ae 2 


2. And NOT receiving phenobarbital 228 10 


k value: 3.74 (probability of 2 in 10,000). 
DISCUSSION AND CONCLUSIONS 


It seems that patients getting only 
phenobarbital have a higher prevalence of 
hyperplasia than patients getting neither 


phenobarbital nor Dilantin; however, it 
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Percentage and Number of Patients Displaying Hyperplasia and Receiving the Indicated Drug Combinations 


Phenobarbital 


YES 50°, of 474 patients 
Box C¢ 

Dilantin 22°, of 277 patients 
NO Box D 

40° > of 751 patients 


will be noticed that the increase in per cent 
of patients with hyperplasia among patients 
receiving only phenobarbital (12 percent- 
age points) is much less than the increase 
over the percentage with hyperplasia 
among those getting Dilantin as well (28 


percentage points). 


Note that we still cannot say, in the first 
case, that phenobarbital, or in the second 
case, that Dilantin, causes the increase in 
of 


There may be other factors that are causing 


per cent patients with hyperplasia. 
F f ypert 


the hyperplasia, e.g., poor oral hygiene 
leading to local inflammation. All we can 
say here is that these drugs are associated 
to a greater or lesser degree with the hyper- 
made 


plasia; no inference is yet to be 


concerning specific causation. 


For completeness and clarity, note the 


data presented in a box table for each 


examination (see table above). 


I irst consider: 


1. Box A: 228 patients received neither 
phenobarbital nor Dilantin; among these 


10 per cent showed hyperplasia. 


Box D: 277 


barbital and No Dilantin; among these 22 


patients received pheno- 


per cent showed hyperplasia. 


3. Comparing Box A to Box D, hyper- 
plasia is increased by 12 percentage points 


among patients on only phenobarbital. 


4. Box B: 69 patients received Dilantin 
and no phenobarbital; among these 42 per 


cent showed hyperplasia. 


5. Comparing Box A to Box B, hyper- 


plasia is increased by 32 percentage points 
among patients getting only Dilantin so- 


dium. 


Next consider these observations: 


42°, of 69 patients 49°; of 543 patients 
Box B 

10°; of 228 patients 17%; of 505 patients 
Box A 


18°; of 297 patients 


1. Box ¢€ 
both 


W ho receiv e 


50 


474 


among 


patients 


drugs; these per cent 


showed hyperplasia. 
2. Box D: 277 patients received pheno 
barbital and no Dilantin; among these 22 


per cent showed hyperplasia. 


3. Comparing Box C to Box D, hyper 


plasia is conversely reduced by 28 per 


centage points. 


4+. Box B: 69 patients received Dilantin 
and no phenobarbital; among these 42 per 


cent showed hyperplasia. 


5. Comparing Box B to Box C, hyper 


plasia is reduced by 8 percentage points. 


Conclusion: If one considers what has 
been said above for only phenobarbital by 
comparing Boxes B and C (50 to 42 pet 
cent) (eight percentage points difference) 
with no Dilantin, Boxes D and A (22 to 10 
(12 


ence), it appears that the potentiation fac 


per cent) percentage points differ- 
tor is of little magnitude and not significant. 
The small 4 per cent difference could be 
accounted for by the factor of chance. 

If there is some synergism between 
Dilantin and phenobarbital with regard to 
hyperplasia, one would expect a 


Box C 


greater 


percentage in than has been ob 


ser ved . 


Therefore, from the above data one can 
conclude that any hyperplasia that may be 
with phenobarbital 
masked to a point of insignificance by thi 
Dilantin when both drugs 


combination. 


associated alone is 


are used in 


The following tabulations are presented 


to complete the review of ALL the drugs 


used in any quantity at the institution. 
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Patients not receiving Mesancoin 


No Phenobarbita NY Hyperplasia With Phenobarbital NY Hyperplasta 
1. Receiving Dilantin 66 42 1. With Dilantin 469 49 
2. Receiving No 2. Without 
Dilantin 224 10 Dilantin 263 z2 
k value: 7.30 k value: 10.41 
©), difference 32 27 
Patients not receiving bromide 
No Phenobarbtta Ny Hyperplasta With Phenobarbita NCO Hyperplasta 
1. With Dilantin 65 43 1. With Dilantin 456 49 
2. Wicthout Dilantiu 226 10 Without Dilantin 265 22 
k value: 6.28 k value: 10.77 
©} difference 33 27 
Patients not receiving Mebaral 
No Phenobarbita NCO Hyperplasta With Phenobarbita NY Hyperplasia 
1. With Dilantin 34 47 1. With Dilantin 412 49 
2. Without Dilantin 218 y 2. Without Dilantin 259 21 
k value: 5.87 k value: 10.80 
C7. differer 38 28 


Patients not receiving Hibicon 


No Phenobarbita NCO Hyperplasta With Phenobarbita NCO Hyperplasia 
1. With Dilantin 66 44 1. With Dilantin 469 49 
2. Without Dilantin 228 10 2. Without Dilantin 27 22 
k value: 6.48 k value: 10.94 
©) difference 34 27 


Patients not receiving Miscellaneous Drugs (Including Tridione 


No Phenobarbita N°. Hyperplasta With Phenobarbital N&, Hyperplasia 
1. Receiving Dilantin 68 43 1. With Dilantin 454 49 
2. Without Dilantin 225 y 2. Without Dilantin 271 21 

k value: 6.40 


k value: 11.09 


( 


difference 34 


In the above five tabulations, the single differences in percentage of hyperplasia 
jrug has been eliminated with the hope of . = : . 
—. a sie Ps between those patients receiving Dilantin 
testing to see if any potentiating effects 

were present. These may be summarized and those not receiving Dilantin) below. 


by placing the percentage differences (the Thus, they can be easily compared: 
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Percentage difference of hy perplasta 


Drug between those getting Dilantin and 


Eliminated those not gettin: Dilantin sodium 
No With 
Phenobarbita Phenobarbital 
None 32% 28% 
all patients 
|. Mesantoin 32 27 
2. Bromides 33 27 
3. Mebaral 38 28 
4. Hibicon 34 27 
5. Miscellaneous 34 28 


The differences, when each drug is elimi- 


nated in turn 


are in agreement with the 


STUDY If. RELATIONSHIP O} 

Poor oral hygiene has been stated to be 
associated with Dilantin hyperplasia by 
Ziskin, et al,** Staple,** and Stern, et al.** 
However, it was noticed by Glickman and 
Lavitus'* that the hyperplasia occurred in 
both clean and dirty mouths. They further 
stated that some patients with heavy de- 
posits of calculus show no hyperplasia 
while others with good oral hygiene may 
show extreme hyperplasia. They did not 
seem convinced of the importance of local 
irritants. Millhon and 


Esterberg and White!* 


Osterberg** and 
also found no re- 
lationship of oral hygiene to the incidence 


of hyperplasia. 


In this series, the oral hygiene, as previ- 
ously stated, was rated by values I through 
V, class I denoting the best and class \ 
the poorest oral hygiene. In this phase, the 
hyperplasia ratings given previously to 
each of the six areas of the mouth were 
added together and will be referred to as 
the “Hyperplasia Index.” These indices 
range from one to tweny-four. The joint 
frequency distribution of oral hygiene rat- 
ings and hyperplasia indices are given be- 
low. 


From these data, a chi-square (with 24 
degrees of freedom) value of 71.77 was 
calculated. This calculation was performed 
after grouping hyperplasia index numbers 
(next table) as follows: for each of five oral 
class 


hygiene classes, Hyperplasia Index 


ORAI 
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differences when all patients are concerned, 
i.e., no drugs eliminated. This seems to in- 
dicate that in this group of patients, elimi- 
nating mesantoin, bromides, Mebaral, et 
cetera, individually, seems to have no effect 
on the Diltantin-no Dilantin percentage of 
patients both in the 
presence of or in the absence of phenobar 


bital. 


with hyperplasia, 


In conclusion, this would further indi- 
cate that any potentiating effect of these 
drugs, if present, is not discernible from 
these data. 


HYGIENE TO HYPERPLASIA 


zero and one were combined for group |; 
Hyperplasia Index class two, three and four 
were combined for group II; five, six and 
seven for group III; classes eight, nine and 
ten 


into and 


IV; eleven, twelve 


be 


and sixteen into group VI; and seventeen 


group 


thirteen into group fourteen, fifteen 


through twenty-four making group VII, 


Oral Hygiene Classes 1043 
Hy perplasta 
Index I Il Ill Iv | 
8) 237 126 123 103 110 
| 1] 13 14 7 2 
2 15 15 2 8 2 
3 4 18 8 3 5 
4 10 s 12 4 4 
5 3 10 8 5 | 
6 0 5 4 4 6 
7 ] 2 4 2 5 
5 3 5 5 2 3 
y 4 4 3 3 2 
10 0 l 2 2 2 
1] l 4 ] 0 5) 
12 0 5 2 5) ] 
13 0 0 ( | 0 
14 0 2 2 2 2 
15 0 3 y 5) 3 
16 l 0 2 2 5) 
17 0 @) ] ] 0 
18 0 @) 0 3 | 
19 0 2 2 | 1 
20 0 2 l ! l 
21 0 0 2 0 3 
22 | 0 0 0 0 
23 0 0 l 0 ] 
24 0 0 0 0 | 
Total 291 225 205 160 162 


73 77 


Chi-square 7 ] 
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total of 


thus a 


seven Hyperplasia In 


dex class groups. The purpose of making 
the seven class groups from the original 


twenty-four was to give a_ reasonably 


large number of cases in the extremities 


where the observed values were small. 


By doing this, the observed values more 
closely approximate the minimum = ac- 
ceptable expected values of five in each 
cell for performing the chi-square tests. 
Several further telescopings of the hyper- 
plasia classes were done. For example, 
through VIII, which actually 


consist of original classes eleven through 


groups V 


twenty-four, were combined and the chi- 
square value of 65.94 calculated. This was 
done to obtain the most conservative pos- 
sible evidence concerning the distribution 
of the hyperplasia index in the various 
oral hygiene classes. All such calculations 
indicated that the different oral hygiene 
classes exhibit different frequency distribu 
tion of Hyperplasia Index. 


Thus, it can be concluded, until further 
evidence to the that 


there is a difference in the distribution of 


contra ry appears, 


Hyperplasia Index among oral hygiene 


classes. 


A further test was applied to the data 
because of a belief that class I oral hygiene 
was the largest contributor to the chi- 
square and because we w anted to see it, 


with the 


elimination of clean mouths, 


there Was a difference the other 


among 
groups (two through five) when applying 


the Same test. 


Class intervals 


of Oral hygiene classes 
Hyperplasia Index 2 3 4 5 
I 139 137 110 112 
I] 41 22 15 1] 
II] 17 16 1] 12 
I\ 10 10 p F 
\ y 6 4 
VI 5 7 7 


VII and VIII 


4. 
— 
a 


From the above, a chi-square value of 
19.5 was calculated (this table has eighteen 


degrees of freedom) having an associated 
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probability value of one-third, indicating 
very little reason for suspecting that oral 
hygiene groups two through five are really 
different from each other in Hyperplasia 
Index distribution. 


In conclusion, from these data we find 
that class I oral hygiene is different from 
classes I] through V with respect to hyper- 
plasia distribution. Next, a comparison of 


class I and classes I] through V is made. 


A Comparison of Classes II-V with Class I 


Oral Hygiene Classes 


Class 1 Classes 11-V Totals 

] 248 498 746 

2 29 89 118 

3 4 56 60 

4 7 34 41 

5 ] 2 24 

6 l 27 28 
7&8 ] 25 26 
291 752 1043 


The Hyperplasia Index classes are com- 
bined in the same way as previously pre- 
sented. The chi-square value (with six de- 
grees of freedom) for the above table is 
49.5 (this has a probability value of less 
than .0005). Thus, ## may be concluded 
that patients with poor oral hygiene have 
more hyperplasia than those with good oral 
hygiene. We have not been able to perform 
any test to examine whether there is in- 
creased Hyperplasia the II 
through V group) associated with increas- 
ingly poor oral hygiene. These observations 


Index (in 


do not mean poor oral hygiene causes 
hyperplasia, it only means poor oral hy- 
giene is associated with hyperplasia. In 
fact, the converse may well be true, ice., 
that the hyperplasia may be the cause of 
the poor oral hygiene. 


The 1043 patients analyzed above were 
next divided into two groups: (a) those 
receiving Dilantin and those not receiv- 
ing Dilantin. The No Dilantin group con- 
sisted of 504 patients and the Yes Dilantin 
group of 539 patients. 


In the No Dilantin group the chi-square 
(based on 24 degrees of freedom) is 24.35. 


Notice the marked contrast to the value 
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Oral Hygiene Classes and Hyperplasia Index 


rOTAI 
No Dilantin (N-504 
] 2 3 4 5 
0 12] 76 78 72 75 
l 3 8 4 4 0 
2 2 4 ] 4 0 
5] l 4 4 0 ] 
4 l 2 2 | 5) 
5 l 2 l 2 l 
6 l 
¥ 2 
8 3 2 l ] 
yy ] l 2 2 | 
10 
1] l 5) 
12 
13 
14 
15 l 
16 
17 
18 
19 ] 
20 
2) 
22 | 
23 
24 
135 99 94 86 90 
Chi-square = 24.35 


previously obtained. This is interpreted to 
be a chi-square that is accounted for almost 
perfectly by chance alone and means that 
there is no evidence for suspecting any real 
difference in oral hygiene classes I through 
V. 


In the Yes Dilantin group the results 
were similar to those found previously. 


The chi-square in the Yes group is 85.17. 


This is conclusive enough to say that 
there is a definite relationship of the oral 
hygiene and the Hyperplasia Index among 
patients treated with Dilantin. Note that 
this is in marked contrast with the patients 
not currently under Dilantin treatment. 


While it appears that there is no associa- 
tion between oral hygiene and Hyperplasia 
Index when patients are not on Dilantin, 
there is a clear cut difference in hyperplasia 
distribution when patients are on this drug. 
This would indicate that 


there is some 
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No Dilantin and Dilantin 


= 1043 
Yes Dilantin ( N-539 
l 2 3 4 5 
116 50 45 31 35 
5 5 10 5) 2 
13 1 4 ) 
3 14 4 5 4 
iS) 6 10 3 | 
2 8 7 5) 0 
5 4 4 5 
l 2 4 2 5) 
5) 4 2 2 
5) 3 | ] l 
| 2 2 2 
j 4 ] 
5 2 5) ] 
2 | 
2 2 2 2 
5) 5] 2 Zz 
] 2 2 5 
] ] 
3 | 
2 2 l 
2 ] ] ] 
2 5 
l l 
] 
156 126 111 74 72 
Chi-square = 85.17 
relationship (unknown as yet) among 


Dilantin, oral hygiene, and_ hyperplasia. 
Possibly some interaction has taken place 
or there is a synergistic effect somewhere 
among them. It should be noted that in 
the Yes Dilantin group (presented above) 
the same type of relationship exists as did 
in the previous study of the entire group. 
That is, the oral hygiene in group I differs 
markedly from the II through V groups. 
A chi-square value (based on 18 degrees 
of freedom) of 18.90 was calculated from 
the Yes Dilantin table for this latter group. 
This indicates as before that there is no 
real difference among the groups. (Com- 
pared with chi-square value of 19.5 for 
similar calculations done on the entire 1043 
patients previously). The difference in dis- 
tribution is therefore clear cut between 
group 
through V. Thus, any difference observed 


[I and the combined groups II 


previously seems to be accounted for by 


those patients under Dilantin treatment. 
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STUDY III. YEARS OF MEDICATION AND DEGREE OF HYPERPLASIA 


The length of time patients have been 
taking Dilantin sodium and the amount 
of hyperplasia they have experienced has 
received some attention in the literature. 
The minimum time limit under Dilantin 
treatment before the appearance of symp- 
2! and 
Staple*? as two weeks, but they noted 


further that it is usually a matter of sev- 


toms has been suggested by Jurgens 


eral months. Kimball** reported changes in 
sixty-eight patients under Dilantin therapy, 
hfty-seven per cent showing changes in 
two or more months. Some of Kimball’s 
patients, how ever, went eleven) months 
without any visible change. Dummett?! 
and Orban and Wentz** claimed it occurs 


in about thrve months. 


In this survey we did not study the 
length of time before onset; most of our 
patients being chronic users of Dilantin. 
We did, however, record the number of 
years patients received medication. Accord- 
ing to Burket? the degree of hyperplasia 
is not related to the dosage or length of 
administration of the drug, although there 
seems to be a tendency for the gingival 
changes to occur in individuals receiving 
larger doses for some length of time. Stern, 
Eisenbud, and Klatell** suggested a corre- 
lation between the severity of the lesion 
and the duration of drug therapy. Ester- 
berg and White’ found no correlation be- 
tween duration of drug therapy and degree 
of hyperplasia. Ziskin, Stowe, and Zega- 
relli** did not find a correlation with time 
but suggested it might be a factor. Ester- 
berg and White'* found that a quick in- 
crease in dosage precipitated — gingival 
hyperplasia in patients under therapy with- 
out previous signs of gingival change. One 
of the authors has observed two cases in 
which sharp increase in dosage has precipi- 
tated the hyperplasia and subsequent re- 
traction of the drug did not decrease the 
hyperplasia. 


In our group of 1048 patients, the 
Hyperplasia Index was used and individual 
cases were separated into groups according 


to “years under medication.” Because of 


the small number of cases in each cell, and 
in order to facilitate calculations, the 
Hyperplasia Indices were grouped as previ- 
ously discussed in the section on Oral Hy- 
giene. Years were grouped as follows: 1-5, 
6-10, 11-15, 16-20, and each of these four 
groups was divided into those currently 
receiving Dilantin and those not currently 
receiving Dilantin, realizing of course that 
the group not currently receiving Dilantin 
might contain some patients who had re- 
ceived Dilantin previously. This we did 
not feel seriously affected our results, for 
if we did see a difference, those patients 


would only have tended to obscure it. 


Within each of these groups the distribu- 
tions of patients by Hyperplasia Index 
were compared. For example in the 1-5 
years on medication group, the distribution 
of patient Hyperplasia Index in the group 
not currently under Dilantin treatment 
was compared with the distribution of 
Hyperplasia Index of those patients who 
were currently under Dilantin therapy, 
similarly in the 6-10, 11-15, and 16-20 
groups. The results of these comparisons 
are shown in the table on the following 


page. 


It should be readily observed from the 
above table that the probability values 
(p X%) become increasingly smaller as 
the length of time increases. This means 
that the actual difference of the patients 
that are currently on Dilantin and those 
not currently on Dilantin treatment be- 
comes more significant as the years of 
medication increase. It may now be in- 
ferred from these values that a patient on 
Dilantin shows an increasing relationship 
between the amount of hyperplasia and the 
length of time on medication. The prob- 
ability value of the less than 1 to 5 year 
group is .174; this value would give us 
little reason to suspect a difference in the 
two groups. In the middle two five-year 
periods the values .020 and .043 are essen- 
tially of the same magnitude and indicate 
a reason for suspecting a difference even 
though this difference is of minor signifi- 
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Years Under Medication and Hyperplasia Index 
1-5 6-1 11-15 16-20 
Hyperplasta N Yes N Yes N Yes No Yes 
Index Di Di D: D Dil Dil Dil Di 
Q- | 43 53 33 44 43 57 113 127 
Z- 4 5 18 2 15 6 14 6 29 
7- 7 | y 2 8 2 14 2 18 
8 10 4 ) 2 4 2 8 5] 5 
1) 13 2 4 | ) 0 2 2 6 
14-16 2 7 0 8 0 2 0 7 
17 24 l ) O ) 0 6 | 10 
Totals 8 103 40 89 53 103 127 0)? 
C(O-e) 2/e 9.24 15.20 13.02 29.95 
P X34, 174 020 043 0005 


cance. In the 16-20 year group the value 
of .0005 is obviously very strong evidence 
that the groups are significantly different. 
[his evidence seems to indicate that the 
difference which is expressed by the 
probability value obtained from the data 
above becomes more apparent as time in- 
creases. Patients under current Dilantin 
treatment show more hyperplasia as medica- 
tion time is increased. Because of the in- 
completeness of records at the hospital, 
we were not sure whether these patients 
were under Dilantin treatment for the full 
time of their medication period, but it was 
assumed that they may have been and in- 
terpretation of these data must take this 


into account. 


Thus far, then, with an increased num- 
ber of years under medication, there is in- 
creasingly more reason to suspect a real 
difference in distribution of Hyperplasia 
Index between currently Dilantin treated 
patients and those not currently on Dilan- 
tin. But a closer look at the number of 
patients involved in the individual groups 
led us to examine further the data. The 
number of patients in the 16-20 year group 
is materially larger than the other two or 
three. With this in mind we were con- 


cerned that the apparent significance might 


be reflecting merely the larger sample size 
16-20 
group. To explore this possibility further 


which is so apparent in the year 


we combined groups 1-5, 6-10, and 11-15 
to obtain a total number of individuals 
somewhat larger than the original 16-20 
group of 329 patients. This new group 
totaled 446 patients, a much more even 
than previously ex 


comparative group 
§ 


amined. See below: 


Table of Combined Group (1-15 Years 
and the 16 20 Group 


1-15 Years 
Hyperplasta No Yes 
Index Dilantin Dilantin 
O- 1 119 154 
2- 4 13 47 
come | 5 51 
8-10 8 21 
11-13 3 1] 
14-16 2 17 
17-2 l 14 
I ¢) 2/3 = 15] 295 
32.97 
PX 0005 


Examination of these data indicated that 
this probability value is of the same mag- 
nitude as that previously observed for the 
16-20 year group in the first table. Hence, 
it is not clear that length of time under 
medication is the effect we are observing 
in these data. But perhaps we only see the 
reflection of the difference in the sample 
years of 


size observed in the treatment 


group. 
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STUDY iV. 


A review of the literature reveals that 


the influence of sex upon the incidence of 


Dilantin hyperplasia is practically nil. 


Ishikawa" reported a hyperplasia incidence 


of 57 per cent in males and 55 per cent 


in females. Our series was investigated with 


SEX AND 
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HYPERPLASIA 


The 1048 patients were divided accord- 
ing to sex into 489 males and 559 females. 
Ihe same hyperplasia index was used as be- 
fore in STUDY If AND STUDY III, and 
a similar grouping of the indices was em- 


ployed. No attempt was made to separate 


the hope of giving some statistical evidence Dilantin from No Dilantin patients at 
of the relationship, be it positive or nega first inspection: 
tive. 
Sex and Hyperplasia Index 

Hy perplasta 

Ind 4 ) / i-i3 14] 17-24 Tota 
Ma 311 65 34 23 17 17 ly 489 
Fema $39 0) 27 18 7 1] 7 559 


\ chi-square value was calculated for 
the above equal to 32.47, with an asso 
ciated probability value of less than .0005, 


Phis 


difference in 


value indicated there was a definite 


the above distributions. A 


further investigation of the material was 
Sex and Hvperp 
Hy perplasta 
Ind 24 5 
Males 72 19 4 
Female 271 1] ( 


\ chi-square value from the figures in 
( A oO 


equal to 10.96 and the associated prob- 


the above table Dilantin group) is 


ibility value of .09 which is questionable 


Sex and Hyperplasia Under 


Hy perplasta 

Indes 4 j 
Males 139 49 30 
Females 168 9 2] 


\ chi-square value of 16.63 and an 


issociate probability value of .009 was 


calculated from the above table (those re- 
ceiving Dilantin). This is considered good 


evidence of there being a difference of 


Hlyperplasia Index distribution between 


then done. First, the patients were divided 
into those nof receiving Dilantin and those 
receiving Dilantin. The males and females 
were distributed as shown by the Hyper- 


plasia Index. 


lasia-No Dilanti 


] 11-13 14-16 17 24 Total 
) 3 l l 209 
2 ] l 297 


evidence of a difference in distribution of 


the Hyperplasia Index between males and 


females when nof under Dilantin Treat 
ment. 

Dilantin Treatment 
] 11-13 4 /¢ 17-24 Tota 
14 14 16 18 280 
13 ) 10 6 262 


the males and females when they receive 
the drug. Thus, it seems that the differ- 
ence between hyperplasia distribution of 
males and females found in the first table 
is contributed primarily by patients under 
Dilantin treatment. 
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The same data from these last two 
tabulations are presented as a percentage 
frequency distribution below, because of 
the fact that the chi-square does not lend 


itself to the interpretation of location. 


In presenting the percentage distribu- 


tion, it should be observed that for both 


Percentage Frequency Distribution 


Hyperplasia 

Index ] 2-4 5-7 
Males 82.30 9.09 1.9] 
Females 91.25 3.70 2.02 


Percentage Frequency Distribution 


H) perplasta 
Index ] 74 5 


Males 49.64 17.50 10.71 


Females 64.12 14.89 8.02 


It is now interesting to look at the intra 
sex differences between Dilantin and No 
Dilantin patients. Note that among the 
Yes Dilantin-No Dilantin patients the chi- 
square value and associated probability are 
almost identical for males and females. 
Thus, the evidence seems to indicate that 
Dilantin is associated with similar effects 
on both sexes as measured by chi-square. 


Furthermore, the difference between Dilan- 


Fen 


Hyperplasia 

Index ] 24 5 
Yes Dilantin 168 39 21 
No Dilantin 271 1] 6 


Chi-square equals 61.82 
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males and females in the Yes Dilantin group 
the percentage in the No hyperplasia group 
(0-1) is diminished and in every other 
case or category of hyperplasia there is an 
increase in the percentage of patients u ith 
hy per plasia over the corresponding category 


in the No Dilantin group. 


No Dilantin 


5-10 11-3 14-1 17-24 
4.31 1.44 48 48 
1.68 67 34 34 


Yes Dilantin 


i—I 1] 13 l4 le 17 24 
5.0 5.0 ws 6.43 
4.96 1.9] 3.82 2.29 


tin and No Dilantin for each sex is much 
more strongly indicated than between sex 


differences. 


Nevertheless, examination of the data 
above (Percentage Frequency Distribution- 
No Dilantin) seems to indicate that the 
males have a smaller percentage with no 
hyperplasia than the females, and a larger 
percentage in every category of hyperplasia 


than do the females. The same trend, but 


ales 

§-] 11-13 14°16 17-24 Tota 
13 5 10 6 262 
3 2 | ] 297 


Probability value equals less than .0005 


Males 
Hyperplasia 
Index )-1 2-4 5 §—10 11-13 14 16 17-24 Tota 
Yes Dilantin 139 49 30 14 14 16 18 280 
No Dilantin 172 19 4 y 3 l l 209 


Chi-square equals 64.29 


Probability value equals less than .0005 
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certainly to a lesser degree, seems to ap 
pear in the table, Percentage Frequency 
Distribution-Yes Dilantin. What — this 
means is not clear; it may be reflecting 


such things as more attention to better 


STUDY V. RACE 


As was mentioned previously, the pa- 
tients were divided by race into three 
categories: white, negro, and other. The 
assembled data revealed that it was impos 


sible to interpret any racial difference. 
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oral habits among women, i.e., the female 
consciousness of personal appearance, and 
attempts to “do something” to counteract 


the development of unsightly hyperplasia. 


AND HYPERPLASIA 


There were simply not enough cases of non- 
whites to warrant further study in this 
area. Dummett!! reported no racial differ- 
ence in his study. 


STUDY VI. HYPERPLASIA INDEX AND DAILY DOSAGE OF DILANTIN 
SODIUM 


There are several conflicting reports in 
the literature concerning the relationship 
of increased dosage of Dilantin and in 
creased degree of hyperplasia. Esterberg 
and White! reported no relationship be 
tween the amount of Dilantin taken and 
number of severe oral lesions. Stern, Eisen 
bud and Klatell** also report no relation 
ship to increased dosage. Ishikawa? re- 
ported contrary evidence and stated that 
there seemed to be some relationship to 
both drug duration and the daily dosage. 
Ziskin, Stowe and Zegarelli,’~ on the other 
hand, reported no association and sup- 
ported the assumptions and findings of the 
first two papers. Millhon and Osterberg** 
reported no correlation of amount and de 


gree of hyperplasia with dosage. 


The daily dosage of Dilantin was 
recorded from hospital records, and during 
the observations of the patients’ mouths 
this information was not available to 


prejudice the observer. 


The original data from which the fol 
lowing summary figures were derived, were 


Ay 


inalyzed by the technique of analysis of 


variance recognizing the shortcomings of 
this method with data such as these. The 
'-Ratio determined has an associated prob- 
ability of less than one per cent. This small 
probability would be good evidence that 
the differences in the Hyperplasia Index 
observed could hardly be attributed to the 
factor of chance. Indeed, it would be taken 
as strong evidence of increased Hyperplasia 
Index being associated with an increased 
daily intake of Dilantin; however, the data 
are not of a kind to have the analysis of 
variance best applied to them. This was 
done merely to obtain some suggestions of 
relationship between Hyperplasia Index 
and daily intake of Dilantin. Thus, these 
results must be interpreted as only sugges- 
tive and not as definitive. 


Summary of Data 
Dilantin grains per day 
l and2? 3and4 5 and6 


Average Hyperplasia 
Index 2.95 5.17 4.50 
Number of People 
Totals 177 180 183 


STUDY VII EXCESSIVE BODY HAIR AND DILANTIN THERAPY 


Reyes®! and Esterberg and White’ ob 


served several cases of excessive body hair 


The faces and limbs of our patients were 


examined. The cottage aides who were well 


growth in patients under Dilantin therapy. acquainted with the daily care of these 
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patients were present to Rive any intorma- 
tion about shaving the patients, and their 
impressions of excess hair growth. Because 
of the marked the 


normal hair in males it was decided to elimi- 


variation in range of 


nate them from the study and to concen 
trate on the females. The table below shows 


the abstracted data. 


Hi 
Fx 
Hat Norma Tota 
No Dilant 56 241 297 
Yes Dilancu 54 207 261 
Toral Females 110 448 58 


STUDY VIII. 


DILANTIN HYPERPLASIA AND SPECIFIC 
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The above series includes all of the fe 


males in the study. A chi-square value ot 


27 51 was calculated, equal to a value of 


less than one. This test provides no evi 


dence for concluding from these data that 
any difference eX1ists in the occurrence of 


excess body hair in patients on Dilantin 


therapy over those not on Dilantin therapy. 
Thus, this series of patients provides no 


corroborative evidence for the suggestion 


that the occurrence of excess body hair is 
associated with the drug therapy. 
AREAS OF THI 


MOUTH 


For this study, the mouth was divided 


into SIX areas previously illustrated in 


Figure 3. Hyperplasia was graded | 


through I\ discussed 


as previously and 


illustrated in Figures 4-9. The definitions 


of the four grades of hyperplasia were 
given by Harris and Ewalt.'® Several refer 
ences have been made to specific oral areas 
of Dilantin hyperplasia. Millhon and Oster- 
berg,-* Esterberg and White,'* and Gable" 
ill noted hyperplasia to be most prominent 
Bran 


don," however, suggested areas of salivary 


in the anterior region. Reyes’ and 
contact as a frequent Site, ¢.2., the upper 
posterior area. To examine these possibilities 
more closely three charts were made and 
the areas were plotted as individual cases 
igainst each other. I ach diagram included 
a total of 546 patients, all of whom were 
taking Dilantin. A 


could be computed for each area, as pre- 


relat ive prey alence 


sented below ~ 


Prevalen f Dilantin Hy perplasta 
Right Posterior 40.71°, 
Left Posterior 31.70°; 
Anteriors 46.39, 
A verage 36.237 
| rom this we may conclude, as previ- 


ously suggested by other authors, that the 
anterior regions have a greater prevalence 
than posterior regions. In Fact, the per cent 
prevalence in the anterior is significantly 
different from the percent difference in the 
with 


posterior a probability value of less 


than .01. 


lo investigate the posterior areas indi 
vidually, the cases were divided according 
to: (1) whether they 


favored higher 


prevalence in the specific area, or (2) 
whether they had no apparent effect. The 


anterior regions were similarly divided. 


From the “Summary of Percentages’ 
below, it can be concluded that the hyper 
plasia is 3 to 4+ times more prominent in 
the upper posterior than in the lower pos 
terior regions. In the anterior regions the 
mandible is slightly favored but the differ 
ence is small. Perhaps it was from these 
types of data that others drew their con 
clusions concerning areas of salivary con 
tact. From these data it appears there are 
some influencing factors which seem to 
promote the hyperplasia in these specific 
areas. Whether these are related to salivary 
flow or to poor cleansing remains to be 


Inv estigated, 
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Summary of Percentages 
frea (region Favoring Upper Favoring Lower 
Right Posterior 20.88°; HBS iy// 
Lett Posterior 20.52% 5.32% 
Anteriors 16.126, 18.14%, 


By applying the chi-square test to the 
data, it was found that the upper and lower 
quadrants are dependent, i.e., if hy perplasia 
was present in the upper, then such pa 
tients will have, more likely than not, 
hyperplasia in the lower; or, these quad 
rants are not independent of hyperplasia 
prevalence. It is also noted that if the de 
gree of hyperplasia is high in one quadrant, 
it is more likely to be high in other areas 


of the same mouth. 


SUMMARY AND CONCLUSIONS 


After several attempts to produce hyper- 
plasia in laboratory animals had failed, it 
was decided to pertorm a series of studies 
at the state hospital for epileptics and learn 
as much as 


possible by epidemiological 


methods about drug induced — gingival 


hyperplasia. The methods used and the 
techniques employed were kept simple. Each 
patient was examined in his cottage and 
the information was recorded on forms 
facilitate transfer to 
IBM cards. The IBM was used because of 


the large number of patients (1048) and 


Ww hich would easy 


the amount of intormation to be extracted. 


1. Patients receiving phenobarbital with- 
out Dilantin have a higher prevalence of 
hyperplasia than those patients receiving 
no drugs. (These patients were receiving 
no other drug at the time, and to the best 
of our 
Chis 


phenobarbital is associated with hyperplasia 


knowledge only phenobarbital.) 


may lead to the supposition that 
also, only to a lesser degree. This may W ell 
be true, but we cannot be sure that some 
of these patients did not receive Dilantin 
in the past, and that the medication was 
changed—possibly because of the hyper- 


plasia itself. 


2. Any 


phenobarbital 


hyperplasia associated with 


alone was found to. be 


masked to a point of insignificance by the 
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Dilantin hyperplasia when both drugs were 


used in combination. 


3. Patients being treated with Mesan- 
toin, bromides, Mebaral, Hibicon, and Tri- 
dione were eliminated one at a time from 
the total number of patients on combina- 
Dilantin. We 
could not see any potentiation of the hyper- 


tion of drugs, particularly 


plasia or reduction of same by these other 
drugs. The only conclusion we could draw 
is that the potentiation or reduction effects 
of each of these drugs if present are not 
discernible in these data. 


4+. The testing of oral hygiene and its 
relationship with a Hyperplasia Index first 
led us to the conclusion that there was no 
association between the two when the pa- 
tients were not on Dilantin. However, 
there is a clear-cut difference in hyper- 
plasia distribution when patients are on 
Dilantin. Thus, there seems to be some 
relationship among Dilantin, poor oral hy 
giene, and hyperplasia. What this is, we 
are not prepared to say. It may involve the 
extrinsic influences of inflammation, irrita- 


tion or some unknow n factors. 


5. The length of time patients take 
Dilantin appeared at first to be correlated 
with the amount of hyperplasia. Further 
examination of the data, however, and at- 
tempts to equalize sample size, led us to 
the final conclusion that the evidence is 
not clear-cut and that no correlation was 


discernible from these data. 


6. Dilantin has similar effects on both 
sexes, but hyperplasia seems to exhibit a 
small degree of preference for males in 
our study. This may mean that the andro- 
gens have some relation to this problem, 
or perhaps the estrogens display some pro- 
tective mechanism. These hints are all that 


were hoped for in this survey. 


We did not have enough non-white 
cases to draw any conclusions concerning 


race and hyperplasia. 


oo) 


The observation of Reyes and Ester- 
berg about excessive body hair could not 


be substantiated. No corroborative evi 
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dence of any difference between the Dilan- 
tin and the No Dilantin groups of patients 
and the associated amount of body hair 
could be found. There were as many pa 
tients with hirsutism taking Dilantin as 
there were without it. It might be sug- 
gested that some other associated hormonal 
imbalance could be presented in epileptic 
patients but that Dilantin does not appear 


to have any relationship. 


9. There is a suggestion of positive cor 
relation between the amount of daily in 
take of Dilantin and the increased Hyper- 
plasia Index. The greater the daily dosage 
the more severe the hyperplasia. This is 


merely a suggested conclusion, and the 


Roger E. Huntington, B.D. 
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question requires further investigation in 


order to be conclusive. 


10. A study of the specific areas of the 
mouth showing hyperplasia seemed to agree 


with other authors’ observations. There 


seems to be a higher prevalence in the an- 
terior than in the posterior regions. How- 
ever, our study also showed that the upper 


posterior showed more hyperplasia than 


the lower posterior regions. There was very 


little difference between the upper and 


lower anterior areas. The suggestion that 
hyperplasia is greater in areas of salivary 
contact seems not inconsistent with the 
present data and should be investigated 


further regarding the mechanism of action. 





December 18, 1960 


The good friend and inspiration to so many Academy members, Roger E. Huntington, 


passed away after an illness of several months in Evanston Hospital last December 


the Eighteenth. 


Dr. Huntington graduated from Northwestern and practiced in Evanston from the 
year of his graduation in 1911 to 1945 when a slight stroke made it impossible to 


continue longer. 


Roger was a member of many organizations but the American Academy of Perio- 


dontology, its aims and activities, was always first in his dynamic and energetic mind. 


It was impossible to be with him long without becoming infected with his enthusiasm. 


His intolerance for imperfection in practice and thought was occasionally merciless but 


no one of us who came under his spell could ever again be the careless and inefficient 


operators that we were. 


Roger never influenced large groups directly, but in small “jam” sessions and study 


clubs he was the master. His physical handicap did not stop or discourage him and in fact 


it gave him the opportunity to attend more meetings and to encourage and stimulate 


more interest in periodontia. 


To those who knew him well he will be missed but never forgotten; Roger Huntington 


has my nomination as the most unforgettable character I have ever known. 


Randall 


L. Wescott, 636 Church Street, Evanston, Ilinois 





Correlation of Blood Constituents with Periodontal Disease 
1. Acetylating Activity 


by A. C. Hus, D. Y. Boramt, L. 


T is generally believed that periodontal 
disease is caused by a combination of 
local and systemic disturbances.':* The 
local factors which may lead to oral irri- 
tation such as microbial infection, calculus 
and occlusal trauma have been rather in- 
The 


have been attributed to dietary deficiencies 


tensively studied. non-local factors 
and hormonal or metabolic imbalance,*:'’ 
but as yet there seems to be no clear-cut 
relationship established. In most instances 
the disease may be kept under control by 
local treatment, but in some cases the non 
local factors are apparently of such inten- 


sity that will not suftce. 


local treatment 
A number of individuals have produced 
changes, similar to those that occur in 
periodontal disease in animals by produc- 


Ss 


ing dietary deficiencies. °°‘ 


Glickman found that a type of osteo- 
porosis could be induced in mice by the 
The symp- 
toms could be relieved by the use of estro 


gens,!° 


administration of Cortisone.” 


Although periodontal disturbances can 
be produced in animals the evidence that 
vitamin deficiencies and hormonal and nu- 
tritional disturbances play specific roles in 


the disease in 


man is not clear. Vitamin 


therapy per se does not effect a cure al- 


though in some cases it may accelerate 


healing. 


In 1955 Becks'! found the blood levels 
of pantothenic acid lower in individuals 
suffering from periodontosis and periodon 
titis. He further found that after a given 


dose of niacin, people with normal perio 


This study was 


Public 
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Graduate Northwestern 


University by 


Page 


S. Fospick, Chicago, Illinois 


dontal more of the 


given dose than did periodontal cases. 


structures excreted 


Karshan'= found a 


higher alkaline 
phosphatase activity in the gingival blood 
of periodontal cases than in gingival blood 
from normal cases. Thus, although there is 
considerable evidence that nutritional and 
systemic conditions may play a role in peri- 
odontal disease, only niacin, pantothenic 
alkaline and phosphatase have been defi- 
nitely implicated. There is circumstantial 
evidence that the entire Vitamin B com- 
plex, Vitamin C, possibly Vitamin A, in- 
sulin, and the ketosteroids of the adrenals 
may be involved.” 


One reaction that is involved in carbo- 
hydrate, fat and protein metabolism as well 
as the synthesis of steroids is that of the 
transfer of acetyl groups. This is also in- 
volved in the synthesis of acetyl choline 
and in the detoxication of many toxic sub- 
The groups 
either for the synthesis of specific com- 
pounds, or during the catabolic and ana- 
bolic reaction of steroids, carbohydrate, fat 
and 


stances. transfer of acetyl 


protein, number of the 
members of the Vitamin B complex. In ad- 
dition to the specific enzyme, CoASH, 


a derivative of pantothenic acid is always 


requires a 


required. Furthermore, a source of acetyl 


groups is also required. 


Acetylation, one reaction associated with 
the transfer of acetyl groups, particularly 
in regard to detoxication has been studied 
for many years.'*:'4:'* Most of the work 
has been accomplished by feeding experi- 
ments in which the acetylated compounds 
were isolated and identified in the urine. 
Later it that most of these 
reactions were localized in the liver. Klein 
and Harris'® reported that the blood was 
devoid of acetylating activity. However, 


Zebaldi'’ found that partial hepatectomy 


was shown 


did not materially decrease acetylating ac- 
tivity. Goldberg'* suggested that the blood 


“ac 


9 
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did contain an acetylase which could acety- 
late the free amino group of procaine. It 


was not until 1955 that the acetylating 


activity of blood was definitely established 


and a method devised which would ac- 


Blond- 


heim showed that para-aminobenzoic acid 


curately detect this activity.’ 
(PABA), when introduced into blood in 
vitro, became acetylated. His method of 
detection was based upon the disappear- 


ance of PABA 
He found that the disappearance of PABA 


when incubated in blood. 


was increased in the presence of glucose 
of 
fluorides. He found that the enzyme acety- 


and was inhibited by the presence 


lase was concentrated in the formed ele- 
ments of the blood, but that the plasma 
essential as a source of 


was the acety | 


group. 


It was thought that a comparison of 
acetylating activity of whole blood from 
normal and periodontal patients may be of 
interest. Even though the procedure did 
not specifically determine acetylase ac- 
tivity, it did determine a complex—many 
variables of which have been previously 
implicated in periodontal disease. Before 
the comparison was made, howev er, 1 was 
that of 
should be checked in order to make sure 


that the disappearance of the PABA acid 


thought the work Blondheim 


would measure acetylating activity. This 
was done and in addition the acetylated 
PABA was isolated and identified by paper 


chromatographic methods. 
PROCEDURI 


Subjects were selected from those apply- 
ing to the Clinic for service. Only those 
individuals who presented clinical and 
radiographic symptoms of advanced perio- 
dontal disease, seemingly excessive for the 
apparent local causes, and those whose 
gingival conditions were normal, were used 
in this study. Complete mouth examina- 
tions, including radiographs were taken, 
and if selected for the experiment a sample 
of blood was obtained and sent to the De- 
partment of Chemistry for analysis. After 
one hundred cases of normal and _perio- 


dontal diseases were obtained, the clinical 
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data was oriented with the chemical data. 
The acetylating activity of the blood was 
measured by means of the Blondheim tech- 
nique using 5 ml. of heparinized whole 
blood. Check analyses were made on each 


sample of blood. 


Five ml. of heparinized whole blood was pipetted 


into a sterile tube and 0.2 ml. of 3.6 


mM PABA 


stoppered and the contents were mixed well. After 


centrifuge 


solution was added to it. The tube was 


pipetting 1.0 ml. for the estimation of the initial 


PABA concentration into a centrifuge tube, the rest 
ot the blood 
The 


incubation 


was incubated at 37°C. for 24 hours. 


shaken 


period. At 


mixture was several times during the 


the end of the incubation 


PABA 


mined on 1.0 ml. of the incubated blood. 


period, the final deter 


The PABA 


concentration Was 


in the blood was determined as follows: 


Ten ml. of distilled water were added to 1.0 ml 
of blood and the proteins were precipitated by add 
ing 4.0 ml. of 15% 


The 


ind the clear supernatant liquid was filtered. Five 


trichloroacetic acid, mixing the 


contents well mixture was then centrifuged 


ml. of the filtrate was pipetted accurately into a test 


ml. of 0.1% 


adding 1.6 
Atter 3 
of HNQOs was destroyed by 


tube and diazotized by 


sodium nitrite solution. minutes the excess 


adding 1.0 ml. of am 
monium sulfamate and after two minutes the diazo 
tized solution was coupled with 1.0 ml. of 0.1% 
N-(1-naphthyl) ethylene diamine 
The blood blank on 
no added PABA was carried out simultaneously 
Beckman 


545 


dihydrochloride 
1.0 ml. of blood with 
The 
DU 


solution. 


color developed is measured in a 


spectro photometer ata wave length of 


microns 
RESULTS 


When 100 cases in each category were 


obtained the results were subjected to 


statistical analysis. Table I. It was found 
that the acetylating activity of the blood 
from the periodontal, cases is significantly 


higher than that in normal blood. 
DISCUSSION 


It is difhcult to interpret the meaning 
of the results obtained. If as reported by 
Becks, the blood pantothenic acid is low 
in periodontal cases then one would expect 
the 
pantothenic acid level was such as to form 


low acetylating activity, providing 


inadequate CoASH. The results indicate 


higher blood values in periodontal cases. 


The acetylating activity of blood is 


dependent upon the acetylase activity, 
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TABLI 
Acetvlation of PABA (‘ 


( 


Mean “; 


Total No. 


Control 100 


Periodontal 100 


CoASH and the presence of acetyl groups. 


Unfortunately we do not know the actual 
concentration of any of the variables. It is 


conceivable that with excess amounts of 
the enzyme, and sources of acetyl groups 
the CoASH could be suboptimum and still 
have high acetylating activity. According 
to Ostrom et al., blood from periodonta! 
cases generally is higher in glucose, a prime 
source of acetyl groups. It is possible that 
this one factor alone may be responsible 
for the results obtained. It is further pos- 
sible that 


as so frequently happens, the 


enzyme concentration may increase in 
order to compensate for some other def- 


ciency. 
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I 
( 
Stand. Det t-ratio Probability 
2.5 
8.85 0.00] 
+ 2.9 


On the basis of the results obtained it is 
quite obvious that our knowledge concern- 
ing the factors that regulate acetylating 
activity in blood is inadequate. Any sound 
interpretation of the results must await 
further investigation concerning this inter- 


esting reaction. 
SUMMARY 
The acetylating activity of the blood 
from 100 normal and 100 periodontal cases 


has been determined. It was found that the 
activity of periodontal blood is higher than 


that in normal blood. The results are 
statistically significant. 
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A Correlation of Blood Constituents with Periodontal Disease 
2. e-Choline esterase 


by A. C. Hug, D. Y. Burritt, 


N a previous paper it was reported that 
the acetylating activity of blood from 
periodontal individuals is higher than 
in blood from periodontally normal per- 


sons. ! 


One of the common acetylation re- 
actions is that involving choline. Acetyl 
choline is synthesized and excreted in cer- 
tain nerve tissues during the transmission 
of the nerve impulse. The substance pro- 
duced, acetyl choline, is pharmacologically 
active and toxic. This compound alters the 
permeability of the cell and also prevents 
another nerve impulse, so that before nerve 
conductivity is resumed the acetyl choline 
must be destroyed or hydrolyzed. Although 
acetyl choline is formed by choline acety- 
lase in the presence of coenzyme A, the 
not reversible and hence the 


reaction 1s 


acetyl choline must be destroyed or 
hydrolyzed under the influence of other 
enzymes. A number of esterases will hydro- 
lyze acetyl choline. It was thought that 
the specific enzyme, choline esterase, would 
attack the esters of choline only. A num- 
ot 


strated 


these esterases have been demon- 
the 


ber 


in blood, but the specific 
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of 
choline is thought to be that found in the 


enzyme for the destruction acety! 


erythrocytes and has been designated as 


It 


demonstrated that this enzyme is not as 


e-choline esterase. has been recently 


specific as was initially thought. 


It is interesting to note that a number 
of compounds have been found which will 
Such 
as disoprpyl fluorophosphate 


specifically inhibit choline esterase. 
compounds 
and physostigmine exert their toxic effects 
of the 


esterase, hence allowing acetyl choline to 


by virtue inhibition of e-choline 
accumulate. When this occurs no further 
nerve impulse can take place. The mecha 
nism of action in the so-called nerve gases 


is that of inhibiting choline esterase. 


In view of the theoretical considerations 
concerning this compound it was thought 
of interest to correlate the e-choline esterase 
content of normal blood with that of in- 
dividuals suffering from periodontal dis 
ease, 

PROCEDURI 

Subjects were selected from among pa 
tients applying to the Clinic for service. 
Only 


radiographic symptoms of advanced perio- 


those who presented clinical and 


dontal disease, seemingly excessive for the 


apparent local causes, and those whose 


periodontal conditions were normal, were 


used in this study. Complete mouth exami- 
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nations including radiographs were made, 
and if the patient was selected for the ex- 
periment a sample of blood was obtained 
and sent to the Department of ¢ hemistry 
for analysis. After one hundred cases of 
each type were obtained, the clinical data 


was oriented Ww ith the chemical data. 


For the estimation of e-choline esterase a modified 
method of MeOsker and Daniel” was used. Two ml 
ot heparinized blood was centrifuged and the plasma 


decanted. The cells were then washed with 0.9% 


NaCl solution and again centrifuged. The layer of 


white cells that formed just below the supernatant 
Was removed as completely as possible with a capil 
lary tube with suction and the supernatant dis 


carded. An equal volume of water was then added 
the packed red cells in order to hemolyze them 


ind this hemolyzed mixture was used for the estima 


tion of e-choline esterase 
The reaction mixture consists of 0.39 ml. of 
0.020 M solution of acetylthiocholine, 0.50 ml. of 
tris-( hydroxymethyl) aminomethane buffer 


pH 7.4), 0.10 ml. of 2.25 M sodium chloride solu 


tion, 0.10 ml. of 0.45 M magnesium chloride solu 
tion, and 0.21 ml. of distilled water. After equili 
brating to 37°C, 0.10 ml. of hemolyzed solution of 
red cells is added to the above mixture, and the 
tube stoppered and incubated for exactly 10 min 
ute At the end of the incubation period, 0.10 ml 
of 80° trichloroacetic acid is added to the reaction 


mixture, the fluids mixed well and centrifuged. Six 


ml. of saturated sodium chloride solution are pipetted 
into a cuvette. One and two-tenths ml. of 2.0 M 
ndium carbonate inhyd.) -0.90 M sodium cyanide 
mixture solution and 1.20 mi. of 0.091 M > sodium 


nitroprusside solution are added to it. Immediately 
ifter addition of sodium nitroprusside, 0.60 ml. of 
the filtrate is pipetted into the cuvette. The blank 
olution ts prepared by omitting the enzyme during 


hemolyzed solution is added 


the imeubation Che 
ifter addition of trichloroacetic acid, and the blank 
olution is treated the same as above. The color 
developed ts measured in a Beckman Du_ spectro 


photometer in 30 seconds at a wavelength of 520 


millimicrons 


RESULTS 


It was found that the blood e-choline 


esterase in the periodontal cases 1S consider 
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ably higher than in normal blood. Table 
I. A statistical analysis of the results indi 
cated that the difference between the 
values from normal blood and blood from 


periodontally diseased blood 1S significant 
DISCUSSION 


The literature on choline esterase 18 1n a 
state of confusion. Esterases that will de 
stroy acetyl choline are in abundance in 
most tissues. The specific acetyl choline 
esterase, how ever, 1S much less w idely dis 
tributed. Insofar as little was known re 
garding the specificity of the various 
esterases until recently, most of the litera 
ture is ambiguous regarding this factor. 
Nerve tissue is specially rich in the specific 
substance as is the e-choline esterase of red 


blood cells. 


Blood choline esterase has been studied in 
relation to age, sex, and a number of dis- 
eases. It decreases with age.’ After puberty 
the choline esterase is higher in men than 
in women but is particularly low in the 
blood of pregnant women.*:*:" These find 
ings were not confirmed by Herschberg, et 
al.! High values have been found in 
Vitamin B_ deficiencies,~ anxiety states,” 


' diabetes mellitus,'! 


high blood pressure, 
allergy,'= hyperthryoidism,'* and in mental 


disorders. 


The reason high or low values are ob 
tained in the abov e states is not clear, nol 
is there an explanation for the fact that 
high values are found in the blood of perio 
dontal cases. It may be a compensatory re 
action to cope with the high acetylase 
values or it may be associated with the 
state of nutrition in regard to the Vitamin 
B complex. In any event, definite conclu 


sions must be Ww ithheld until more 1s know n 


Tasie J 


Statistical Data on e-Choline esterase .umols ml hr 


Total No Mean Std. Det t-ratio Probability 
Control 100 135.4 5.6 
9.30 < 0.00] 
Periodontal 100 144.5 7.6 
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concerning these enzymes in the metabolic 


process. 
SUMMARY 


The e-choline esterase content of the 
blood of 100 normal cases and 100 perio 
dontally diseased cases was determined. It 
was found that this enzyme is significantly 
higher in the blood from periodontal cases. 


The reason for this difference is obscure. 
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Correlation of Blood Constituents with Periodontal Disease 
3. Acid and Alkaline Phos phatase 


by A. C. Hug, D. Y. Burritt, L. 


HERE has been much work on phos 

phatases since their discovery in 

1907 by Suzuki.! Little emphasis was 
placed on this group of enzymes until 
Harden and Young* found them in fer- 
menting mixtures and Robinson® suggested 
that they were essential in bone formation. 
It is now known that there are numerous 
phosphatases, some rather specific. The 
non-specific ones, however, may be divided 
into two classes, alkaline phosphatase with 
an optimum reaction at 8.6-9.4 and acid 
phosphatase with an optimum activity at 
pH 5.0-6.0. 


The acid phosphatase has been associated 
with the prostate gland and this enzyme is 
generally in higher concentration in the 
blood of cases with prostatic cancer.” The 
alkaline phosphatase is generally associated 
with diseases in which bone formation is 
retarded and in cases where there is marked 
bone resorption. The alkaline enzyme is 
formed chiefly in the osteoblasts. Hence 
any disease that will cause a proliferation 
of these cells should cause elevation of 
blood alkaline phosphatase. Elevated values 
are usual in osteomyelitis, hyperparathy 


roidism and Vitamin D deficiency. 


Insofar as periodontal disease usually in- 
volves the absorption of alveolar bone there 
should be a local increase in alkaline phos 
phatase. Indeed Karshan et al. studying 
gingival blood did find increased alkaline 
phosphatase in individuals suffering from 
periodontal disease." In an earlier reference 


he reported no significant difference.‘ 


In view of the confusion that exists in 
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this field it was decided to compare the 
blood acid and alkaline phosphatase ac 
tivity of the normal and periodontal pa 
tients. In this investigation the acid and 
alkaline phosphatase activity was de 
termined on both whole blood and blood 


serum. 
PROCEDURI 


Subjects were selected from among pa- 
tients applying to the Clinic for service. 
Only those individuals who presented 
clinical and radiographic symptoms of ad- 
vanced periodontal disease, seemingly ex- 
cessive for the apparent local causes, and 
those whose periodontal conditions were 
normal, were used in this study. Complete 
mouth examinations, including radiographs 
were made, and if the patient was selected 
for the experiment a sample of blood was 
obtained and sent to the Department of 
Chemistry for analysis. After one hundred 
normals and 100 cases of periodontal dis 
ease were obtained the clinical data was 


oriented with the chemical data. 


Acid phosphatase was determined by a modified 
Bodansky” and Woodard” techniques. Two ml. of 
buffered sodium [}-glycerophosphate solution (pH5) 
are pipetted into a centrifuge tube. The solution is 
brought to a constant temperature (37°C), and 
0.20 ml. of plasma (or whole blood) at the same 
temperature is added to it and the tube stoppered 
The reaction mixture is incubated at 37°C for ex 
actly 60 minutes. At the end of the incubation 
period, 1.8 ml. of 10% trichloroacetic acid is 
measured into the tube, the fluid mixed well and 
centrifuged. The following reagents are pipetted into 
cuvetts: 2.0 ml. of the filtrate; 2.5 ml. of molybdate 
sulfuric acid reagent; 1.0 ml. of mono-methyl-para 
aminophenol sulfate reagent; and 4.5 ml. of dis 
tilled water 

For blank solution, distilled water is used in place 
of plasma or whole blood, and treated same as 
above. The mixed solution is allowed to stand for 60 
minutes, and the color developed is read at a wave 
length of 680 millimicrons in a Beckman DU Spec 
trophotometer. The determination of phosphorous 
content in the sample before incubation is carried 


out simultaneously as follows: 


Plasma (or whole blood), 0.4 ml. is pipetted int 
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Plasma 
Control 


Periodontal 


\\ hole Blood 


Periodontal 





Che results are 


toppered. The 
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Statistical Data on Acid Phosphatase 


Total N Vlean 
100 0.75 
] ) (). 76 
> 2 
LOO 2.85 
LOO 2.87 
d six-tentl ml. of distilled 
ot 0% trichloroacetic acid 
well and centrifuged. Two ml 
a , of distilled water tor 
y treated the same 4a ibove 
ped 1 neasured at 650 milli 
i t Gomori Was used for the 
blood and plasma alkaline pho 
buttered phenyl disodium phos 


pipetted into a centrifuge tube 
002 M physostigmine ts added 
brating to 37 °¢ 0.10 ml. of 
0d is measured into the mix 


reaction mixture 


y 30 n ac 337°C. At ch 
period, 2.8 ml. of 8% tri 
idded ind the fluid mixed 
! I tollowing reagents are 
2.( l. of the filtrate; 4.0 ml 
rax ) ( ind 1.0 ml. ot 
I blank solutior he 
ple omitted during the in 
nple is added after addition ot 
ind e blank is treated the 
color developed is me isured in 
ropl tometer at a W ivelength 
ifter minutes 


RESULTS 


Tables I and II. 


show n in 


mg ml, hr 


Strand. Det t-ratio Probability 
0.23 
0.3] 0.4 
0.23 
+ .042 
0.70 ().7 
0.39 


It was found that there is no significant 
difference between the acid phosphatase ot 
the normal cases and the periodontal cases 
The 


alkaline phosphatase however was higher in 


in either whole blood or in plasma. 


the blood from periodontal cases. This was 


true WwW hether the analy sis Was done on 
whole blood or on plasma. In each case 
the T ratio was above 3 and the probability 


0.001. 
DISCUSSION 


On the basis that all of the periodontal 
cases studied had suffered considerable bone 


loss and the normal cases had cost little 


or none, one might expect that the blood 
alkaline phosphatase would be elevated. 
This also confirms the observation of Kar 
shan. The generalized rather than localized 
loss of alveolar bone would also indicate 
something systemic in nature, The elevated 
phosphatase however should be considered 
more asa result of bone loss than as a cause. 
In view of this it may be in order to search 
for that would this 


some Vv ariable 


cause 


loss. There is evidence that a number of 


Statistical Data on Alkaline Phosphatase (umols ml hr 


Plasma 
Control 


] 
Periodontal 


\ hole Bloc rc 


Control 


] 
Pet todontal 


Total Vean 
124 4.42 
124 5 A B- 
]24 5.90 
124 6.77 


Stand. Der t-ratio Probability 
}.3] 
3.65 0.00] 
1.69 
1.80 
4.50 0.00] 
4 ? 10 
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factors could cause such a phenomenon. 
Glickman has produced an osteoporosis by 
the use of cortisone but he did not measure 
the blood alkaline phosphatase activity of 
his experimental animals. Work also has 
been done with niacin and pantothenic acid 
deficiencies as well as protein deprivation. 
These experiments also produced bone loss 
similar to that in periodontal cases, but 
here again alkaline phosphatase was not 
determined. It would be well to investigate 
the relation of alkaline phosphatase to these 


variables. 
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SUMMARY 


The blood acid and alkaline phosphatase 
activity was measured on 100 normal and 
100 severe periodontal bone loss cases. No 
differences were observed in regard to 
whole blood and plasma acid phosphatase, 
but there was a marked difference in both 
whole blood and plasma alkaline phospha- 
tase activity. The phosphatase was elevated 
in the blood of those with periodontal dis- 
ease. 


311 EF. Chicago Ave., Chicago, Ill 
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Ettects of Air Drying on Rodent Oral Mucous Membrane: 
A Histologic Study of Simulated Mouth Breathing* 


by JuLES KLINGSBERG, A.B., M.S., D.D.S., 


Eart O. BUTCHER, A.B., M.S., 


LINICAI 


mouth breathing implicate air dry- 


studies on the effects of 


ing as a contributory factor in the 
of 


edema.!:? Lite® has described several cases of 


etiology gingival inflammation and 
mouth breathing in which the inflammation 
ind edema were confined to the labial gin- 
giva bordering the maxillary incisors. It has 
further been reported that the periphery of 
the affected area corresponds to the inferior 
border of the upper lip.t The implication 
is drawn that the lack of protection from 
the air produced the lesion. An examination 
of the literature has failed to reveal any 
controlled histologic studies on this sub- 
ject. The aim of the present study is to 
examine the effect of air drying on the 
mucous membranes of rodents with regard 
to the production of inflammation and 
edema. 


MATERIALS AND METHODS 


Fifty 120 day-old Long-Evans rats and 
fifty 120 day-old Syrian hamsters were 
used in this study. The labial gingiva of 
the mandibular incisors was exposed to the 
air by surgically removing a portion of the 
lower lip’ (Fig. 1). The cheek pouches 
of hamsters were also exteriorized using a 


modification of the method of Butcher 
and Johnson.® Everting the pouch by 
Supported by a research grant (D-366) from 


che 


National Institutes of Health 

Special Postdoctoral Fellow. Department of 
Anatomy, New York University College of Den 
tistry 

Instructor Department of Anatomy, Hahne 


mann Medical College and Hospital of Philadelphia 


Histological material in this paper taken in 


part from research performed in partial fulfillment 


was 


»f requirements for the degree of Doctor of Philos 
at New School of 


Arts and Science 


ophy York University, Graduate 


**Professor and Chairman 


New 


and Graduate School of 


ot 
York University 
Art 


Department of 


Anatomy of 


College of Den 


tistry and Science. 


Page 


Louis A. CANCELLARO, B.S., PH.D.,* ** 
PH.D., New York, N. Y. 
gentle traction with forceps produces a 
separation between the surrounding struc- 
tures and the loose connective tissue of the 
pouch wall without detectable injury to 
vascular supply or innervation.’:* Pouches 
having necrotic lesions produced by vascu- 
lar injury were discarded. This procedure 
results in a reversal of the histologic layers 
in that the epithelial lining becomes the 
Fh 


> 


outer surface (Figs. 


Pouches were maintained in the extruded 
position for 17 days with the unexteriorized 
pouch of the same animal serving as a con- 
trol. Verification of the validity of these 
controls was established by examining the 
pouches of unoperated litter mates. No 


differences were observed. 


Tissues were fixed in Lillies AAF, em 
bedded in paraffin, and stained with hema 
toxylin and eosin. 


OBSERVATIONS 


The gingiva of the lip-cut rats mani- 
fested a glistening appearance with no visi- 
ble sign of inflammation or edema. It was 
hard on palpating (Figs. 4, 5). This ap 
pearance was always exhibited in rats but 
not in hamsters. Examination of gingival 
sections revealed an increase in thickness 
of epithelium and keratin in both rats and 
hamsters (Figs. 6, 7). No indication of 


inflammation or edema was evident. 


Histologically the hamster cheek pouch 
consists of four distinct layers: 1) stratified 
squamous epithelium varying from two to 
five layers of cells with a small amount 
of keratin; 2) a lamina propria consisting 
of 
fibers; 3) a layer of longitudinally arranged 
skeletal muscle which is derived from the 
buccinator, and which is absent from the 
blind end of the pouch; 4) a layer of loose 
areolar connective 


dense collagenous connective tissue 


tissue into which the 
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Fig. 1 Lip-cut rat immediately after surgical removal of lower lip. Fig. 2. Hamster undergoing 
exteriorization showing cheek pouch everted through oral cavity preparatory to insertion through 
skin of neck ‘ig. 3. Hamster pouch exteriorization completed and pouch sutured into place 
Fig. 4 Labial gingiva of lip-eut rat. Note glistening appearance of gingival surface. There is no 


indication of edema or inflammation, Pig. 5. Control 


for tigure 4. Note absence of glistening white 
surface 
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Fig. 6. Control section of labial gingiva of rat. HW and Eb X 100. Fig. 7. Experimental Qip-eut) 
singiva, The stratum corneum is increased in thickness but there is no visible increase in inflamma 
tion. H and EB ON 1). Pig. S&S Cross seetion of normal pouch. Note 
ITand bh X 100. Fig. & Cross section of pouch exteriorized 
as compared with tigure 16, but there is no evidence of 
IX 100. Fig. 10.) Higher 
normal morphology 

Hand BE X 300. Fig 

mucosa. HH and FE X 100 


thickness of stratum corneum 
7 days. There is an increase in keratin 
inflammation in the tuniea propria. Ho and 
power of epithelium and tunica propria of exteriorized pouch showing 
of epithelium, thickened keratin and absence of pathology in tunica propria 

11 Cross section of exteriorized pouch showing intlammation deep in sub 
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retractor muscle of the pouch inserts. A 
complete histological study of the pouches 


1S presented by Priddy and Brodie 1948." 


Sections of control pouches were found 
to have an epithelial layer of 30-50u of 
7-10u. (Fiz. $)...A 


readily discernible increase in keratinization 


which was cornified 
was observed in the experimental pouches. 
Measurements of the keratin revealed a 2 
to 3 fold increase over the controls with 
no other alterations in the morphology of 
the epithelium (Figs. 9, 10). Some inflam- 
mation was observed deep in the submucosa 
of the exteriorized pouches in close prox- 
imity to capillaries (Fig. 11). This lympho- 
cytic infiltration could be attributed to 
the slight trauma resulting from the sur- 
gical procedure. If drying of the mucous 
membrane was the cause of the inflamma- 
tory reaction, it would seem reasonable to 
expect inflammatory cells beneath the 
epithelium in the lamina propria and not 
deep in the submucosa as revealed by micro- 
scopic sections. No inflammation was ob- 
served in the lamina propria of any of the 


experimental pouches. 
DISCUSSION 


Exteriorization of the hamster cheek 
pouch has been found to induce an increase 


in keratinization of the pouch epithelium. 


Keratinization may have been influenced 
by irritation due to the loss of the protec- 
tion afforded by the oral fluids and by the 
direct contact with the atmosphere, or by 


alteration in fluid loss. 


It has been previously show n* that 


tooth brush massage produces an increase 
in keratinization which is presumably due 
to the irritational effect. It has further 
been reported that the condition of the 
fluid 


loss, and that if water 1s lost from an epi- 


stratum corneum is related to the 
dermal surface at a more rapid rate than 
supplied, the stratum corneum dries out.!! 
Therefore, it is possible that the combina 
tion of increased irritation and decreased 
external fluids have at least in part induced 


the increase in keratinization. 


Human gingiva may differ from rodent 
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gingiva in the response to air drying. The 
usefulness of rodent skin in determining the 
irritants and other substances 


skin 


respects rodent gingiva is comparable to 


effects of 
on human suggests that in certain 
human gingiva. The edema and inflamma- 
tion found in mouth breathing in humans 
was not reproduced in the lip-cut and 
This 


seem to cast doubt on the belief that air 


pouch exteriorized animals. would 
drying produces edema and _ inflammation 
of the gingiva. It is possible that the con- 
tact of the upper lip with the gingiva 
which has been reported in mouth breath- 
ing impedes the removal of crevicular de- 
bris by saliva. This effect may be more 
potent than the air drying in producing 
the gingival pathology associated with 
mouth breathing. Thus the effectiveness of 
applications of vaseline in the therapy of 
mouth breathing gingivitis may be at- 
tributed to its mechanical stoppage of 
crevicular food impaction rather than the 


prevention of air drying. 


SUMMARY AND CONCLUSIONS 


1. A histologic study of the effects of 
air drying on the gingiva and oral mucous 
membrane of rats and hamsters has failed 
to demonstrate the production of inflam- 


mation or edema. 


2. Air drying produces an increase in 


the keratinization of the oral mucous mem- 


brane and gingiva of rats and hamsters. 


3. It is suggested that gingivitis as- 
sociated with mouth breathing may be due 


to causes other than air drying. 
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Bone Homografts in the Surgical Treatment of Cysts of the Jaws and Periodontal 
Pockets, by Heyman Kromer. 185 pages, 64 illustrations. Oslo University Press, Oslo, 
Norway, 1960. 


his addition to the series of Norwegian Monographs on Medical Science is an elaborate 
}-part report on the use of merthiolate-preserved human bone chips in jaw defects. 
Part I describes in considerable detail the results of 67 homografts and 3 autografts of 
bone in 60 radicular cysts, 6 fissural, residual or follicular cysts and 4 ridge defects. 
Periods of observation varied up to 6 years. Utilizing roentgenographic and occasionally 
histologic criteria, 51 cases were considered favorable, 14 partly favorable and 5 were 
judged to be failures. Part 2 concerns the treatment with bone homografts of 30 infra 
bony periodontal pockets with favorable responses noted in 23, partly favorable in 4 
and failures in 3, roentgenographs and pocket measurement being used as the principle 
criteria. The grafted areas were observed from 1 to 3! years. Part 3 involves similar 
treatment of 14 artificially produced periodontal pockets in 6 dogs with roentgenographic 


and histologic evaluation at various intervals from 14 to 100 days. 


No evidence of sensitization was noted even in patients receiving 2 or more grafts and 


relatively few surgical or postoperative complications were noted. An adequate description 
of the preparation of the bone and of the surgical techniques used is presented as well as, 
commendably, a detailed discussion of the failures and partly favorable cases. There 1s 
excellent reproduction of preoperative and follow-up roentgenographs and photomicro- 
graphs as well as numerous well-executed line drawings. Clinical data of the case reports 
are presented in 2 separate charts in a cover pocket. The wealth of material is well pre 
sented and while not conveniently amenable to elaborate statistical or tabular treatment, 
it might be clarified by some relatively minor modifications in sequence or in elaboration 
of certain points. For example, the criteria used for the diagnosis of cysts were based on 
clinical and roentgenographic evidence and “as a rule, verified by histological obser- 
vations,” yet epithelial cells were not noted in 19 cases. Whether apical periodontal 
radiolucencies represent cysts, granulomas or cysts which have lost their epithelial linings 
because of acute exacerbations (as suggested by the author) would seem to be of funda 
mental importance in determining whether these lesions would have been expected to heal 
following adequate endodontic therapy alone or in conjunction with periapical curettage 
but without grafting. The inherent difficulties (recognized by the author) of accurate 
evaluation of bone homograft procedures of this type does not detract from the value 
of the work. S. Miles Standish 














Dentifrice Abrasion—Report of a Case* 


by SUMTER S. ARNIM, D.D.S., PH.D., 


AND Estes M. BLACKBURN, D.D.S.,’ 


Houston, Texas 


T HAS been 116 years since Goddard! 
wrote, “If too hard a brush is used, it 
irritates the gum, and sometimes, par 

ticularly if some gritty dentifrices are em- 
ployed with it, denudes the necks of the 
teeth and causes their early loss.”” As the 
years have passed, much more has been 
written about the mysterious loss of tooth 
substances from the necks of teeth. Most 
authors used the term erosion to designate 
the condition characterized by notching of 
the necks, particularly on the facial sur 
faces, but W. D. Miller? suggested that this 
term serve only for those cases where the 
wasting was caused by unknown forces. As 
he and others*:! demonstrated the great 
variety of lesions that could be produced by 
the use of abrasive dentifrices, the term 
“dentifrice abrasion” came into general 
usage to denote the condition. It is used in 
this report to designate the progressive 
wearing away of hard tooth substance in 
the cervical area as the result of regular, 
vigorous, forceful use of an extra hard, 
natural bristle brush with generous amounts 


of toothpaste. 


Lesions caused by these practices were 
produced during a ten year period by the 
patient described in this report. They are 
typical notches of dentifrice abrasion, save 
in one particular. They differ by being pres 
ent on the lingual, mesial and distal surfaces 
of the teeth as well as on the facial. The 
depth of the notches, the rapidity of their 
formation and the involvement of lingual, 
mesial and distal, as well as facial surfaces, 
make this a rare case indeed. The cause of 


the condition, regular (2x daily), vigorous, 


This investigation was supported in part by the 
Dental Research Division of The Procter & Gambl 
Company, Cincinnati, Ohio. 

Professor of Pathology, Director, Postgraduate 
School of Dentistry, The University of Texas Dental 
Branch, Houston, Texas. 

§00 East Woodrow Wilson Avenue, Jackson, 
Mississippt. 


prolonged brushing of the teeth with gen- 
erous quantities of dentifrice, is well estab- 
lished by excellent records and an almost 
complete arrest of the wasting process since 
the patient was informed of the cause 
almost two years ago. In addition, basic 
fuchsin disclosing solution was used to de- 
termine the true nature of the denuded and 
notched surfaces. It showed no adherent 
microcosm” in those areas where the denti- 
frice was wearing the tooth substance away, 
but in those zones not reached by the pa- 
tient’s forceful brushings, microbial masses 
clung to the tooth surfaces in abundance. 
One might well say that this is a case, sim- 
ilar to many seen today, of over-brushing 


and under-cleaning. 
CASE REPORT 


he patient, a 49 year old man, was first 
seen in 1946. He has been an office worker 
throughout his adult life, has never had a 
serious illness, is not nervous and is not 
easily upset or disturbed. Roentgenograms 
were made at this time. No evidence of den- 
tifrice abrasion or periodontal disturbances 
was observed. New films, Figs. I and I, 
were made from time to time as the patient 
returned for regular treatment including 
subgingival scaling and polishing every six 
months. 


In 1951 the patient was instructed in the 
use of a hard, natural bristle, “professional” 
type brush and a modified Charter’s® tech- 
nic for cleaning his teeth. It was also at 
this time that the first signs of wasting at 
the necks were observed. The first evidence 
of loss of tooth substance seen in the roent- 
genograms is visible on the bicuspids in the 
films made in 1948 (Fig. I). The progres- 
sive loss of dental tissue, with increase in 
size and number of the lesions produced, is 


revealed in subsequent films (Fig. II). 


The first photos of the teeth were made 


in 1956 (Fig. Il). The lesions were well 
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Fig. 1 Roentgenograms, top row September T4S, bottom row September 154 


advanced at this time, and there was mod- 
erate recession of the gingiva with typical 
laceration of the soft tissues in the lower 
incisor area. The teeth were never sensitive 
ind the gums were hard, stippled and heav- 
ily epithelialized. They hugged the necks of 


the teeth tightly. 


As the loss of tooth substance continued 
to progress involving first the buccal sur- 
faces then mesial, distal and lingual, every 
effort was made to determine the cause. 
Prolonged, extensive questioning revealed 
no history of the use of acidic foods or 
drugs, systemic disturbances, regurgitations, 
unusual dietary habits, unique cleansing 
technics, foreign substances held in the 
mouth or any conceivable explanation for 
the continuing, rapid progress of the lesions. 
Aqueous methyl red’ was used to test the 


icidity of oral secretions and of the adher- 


ent microcosms. The tests revealed no acid 
present in saliva or on tooth surfaces. Mi 
croscopic examination of the adherent 
microbial masses showed a preponderance 
of coceal elements and an unusual scarcity 
of filamentous forms. Epithelial cells were 
common; few white blood cells were pres- 


ent and no red blood cells were observed. 


Due to the unusual composition of the 
microcosms and the difficulty in visualizing 
them on the tooth surfaces, curiosity arose 
at this time (July, 1958) concerning their 
distribution. Photographs were made of the 
teeth to show how inconspicuous the mi- 
crobial masses were; then basic fuchsin was 
used to disclose their presence. Surfaces not 
reached by the bristles of the brush were 
boldly outlined by the red stain (Fig. IV). 
Ihe presence of thick, sticky masses of mi- 


crobial material in areas difhcult to brush, 
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j Fig. 2 Roentgenograms, top row November 1956, bottom row May 1958 


when compared to complete absence of mi- — hard, natural bristle brush, grasped it with 
crocosms in the areas cleaned thoroughly — palm and thumb grip and forced it roughly 
| (including those lesions on the lingual, into the interproximal spaces, rapidly push- 

mesial, distal and facial surfaces) led to the ing it to and fro (Fig. V). No water was 
question as to how the patient brushed his used. When the patient was asked if the 

teeth. bristles hurt he said, ““No Doc, this feels 
| good,” and increased the vigor and tempo 
When asked to demonstrate his technic, 
} of the brushing. He then demonstrated how 


he took a new “professional” type, extra 





notehes at the necks and gingival recession 
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Fig Photos of the 


disclosing solution 


teeth made in 1958, upper 


he reached the lingual surfaces of upper and 
lower teeth, leaving little doubt in the 
minds of the authors that he was the most 
thorough, enthusiastic and vigorous brusher 
they had encountered in their combined 60 
years of dental teaching and practice. When 
the demonstration was ended, no evidence 
of gum lacerations or bleeding was seen. 


His gums were and are tough. 


One question remained. It concerned the 
nature of the abrasive employed. The rapid- 
ity with which the lesions had progressed 


and their size could not be explained on the 





Fig. 5. Patient brushing with hard, natural 
bristle brush. Note strength and vigor displayed 
by palm and thumb grasp of toothbrush handle 


row unstained, lowed row stained with fuehsin 


basis of hard, natural bristles alone.t The 
patient said he liked toothpaste and used it 
teeth, before 
breakfast and at night before retiring. The 


each time he brushed his 


trade names of brushes and dentifrice used 
are not mentioned in this article because the 
authors feel anyone could produce these 
lesions with any stiff brush and modern 
dentifrice if the brushing was as regular, 
forceful and prolonged as that employed by 


this gentleman. 


Of course he was shocked to find that he 
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Fig. 7 Photos of teeth made January 1959, top 


had been wearing away the teeth without 
cleaning them thoroughly at the same time. 
Examination of models (Fig. VI) made of 
the teeth and the use of fuchsin in the den 
tal office convinced him this was true. He 
was given a small bottle of fuchsin for 
home use, soft bristle brushes, dental floss 
and instruction in the technics of personal 
oral hygiene.*® 


When last photographed, one year and 
five months later (December, 1959), the 
lower anterior teeth had less calculus than 
in the past. Also there was a thin, dark stain 
(pellicle) '® that had not been present be 
fore. The lesions appeared unchanged other 
wise (Fig. VIL). They were certainly no 
larger and the teeth were not sensitive. The 
patient now brushes with a soft bristle 


brush, before breakfast and before retiring, 
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facial view, bottom—mirror view of lower incisors 
uses a very small amount of the same paste, 
says he has to have some flavoring, and 
does a better job of cleaning as there is less 
adherent microcosm on his teeth as revealed 
by the disclosing solution. The presence of 
the clear, shiny, brown pellicle, lack of sen- 
sitivity and absence of microcosm all indi- 
cate that the teeth are cleaned effectively 
with a minimal loss of hard tooth substance. 
When the pellicle accumulates in such 
quantity that it is unsightly it is removed 
safely by the dentist. 
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BERKSHIRE CONFERENCE — JUNE 18-22, 1961 


Che Twelfth Annual Berkshire Conference in Periodontology and Oral Pathology at 
Eastover, a resort hotel in the Berkshire Mountains in Lenox, Massachusetts; Sunday 
through Thursday, June 18-22, 1961. The theme of this year’s conference will be 
“The Current Clinical Significance of Developments of the Past Twelve Years.” 

The conference curriculum is arranged so that the scientific sessions are held in the 
morning and evening and the afternoons are open for recreation and informal discussion. 
There is a complete program of activities for the Ladies. The conference is open to 
general practitioners and individuals in specialized practice. The follow ing are the faculty 
and curriculum for the Twelfth Annual Berkshire Conference: 

Joseph L. Bernier, D.D.S., M.S.—Major General, D.C., Assistant Surgeon General and Chief of the Dental 


Corps—Developments in the Understanding of Malignancy as They Relate to the Diagnosis and Treatment 


it Oral Lesions 


Irving Glickman, D.M.D Research Protessor of Oral Pathology, Protessor and Chairman of the De 
partment of Periodontology Pufts University School of Dental Medicine, Boston, Mass The Statu rt 
Periodontics and the Problen t Presents 

Sigurd Ramfjord, L.D.S., Ph.D Protessor of Periodontology, The University of Michigan, School ot 
Dentistry, Ann Arbor, Michigan \ Step by Step Procedure for the Treatment of Temporomandibula 
Joint Disturbances by Occlusal Correction 


John B. McDonald, D.D.S., M.S., Phb.D Director, Forsyth Dental Infirmary, Boston, Mass., Protessor 
of Microbiology and Director of Post-doctoral studies, Harvard School of Dental Medicine, Boston, Ma 
Bacteria and Enzyn Their Significan in the Etiology and Treatment of Periodontal Diseas 

Frank Went D.D.S., M.S Professor of Periodontology, Loyola University, Chicago, Hlinow—M ace 


Gingival and Bone Surgery Their Objectives Advantages and Limitations in the Treatment of Periodontal 


Seymour Kresho D.D.S., P4.D., M.D Assistant Director of the National Institute for Dental Re 
earch, National Institutes of Health, Bethesda, Maryland—Systemic Factors: Their Significance in thi 
Etiology and Treatment of Periodontal Disease 

Finn Brudevold, L.D.S., D.D.S., M.S.—Chief of Dental Medicine, Forsyth Dental Infirmary, Boston 


Mass., Professor of Dentistry, Harvard School of Dental Medicine, Boston, Mass Research Advances in 


j 


fhe Vi chant ” if Ca tins Fo mation and The ” Pote ntial Cli vical \ pplication 


David Weisberger, D.M.D., M.D.—Professor of Dental Medicine, Harvard School of Dental Medicine 


soston, Ma Oral Surgeon and Chief of Dental Service, Massachusetts General Hospital, Boston, Mass 
The 7 »pical and Systemic Use of Dru im Gingival and Other Oral Mucous Membrane Diseases 

Everett Shapiro, D.M.D Associate Clinical Professor and Chairman of the Department of Orthodontics 
Pufts University School of Dental Medicine, Boston, Mass Orthodontic Procedures in the Management 


»f Periodontal Problem 


For further information and application write to: Tufts Berkshire Conference, 


Tufts University School of Dental Medicine, 136 Harrison Avenue, Boston 11, Mass. 














Hypersensitive Teeth: Effect of Strontium Chloride in a 
Compatible Dentifrice 


by Mitton R. Ross, p.M.U., 


ENTAL hypersensitivity probably 
affects most individuals at some 
time, and in some instances, pain 


may be so severe and so regular as to con 
stitute a psychic problem for the patient 
who believes that his dentition has been 
seriously > and perhaps irreversibly 9 affected. 


Thermal, tactile, and 


osmotic, chemical 


stimuli are the most common causes of 
hypersensitivity and appear to operate by 
triggering the transmittance of neural im 
pulses from external surfaces of the tooth 
to the dental pulp. Since nerve tissue in 
dentin has never been convincingly demon 
strated, the referral of sensation probably 
occurs through the tubular lymph to the 
peripheral nerves.' The fact that 


pulp 
sensitivities are seen most often on buccal 


or labial surfaces, where there may be a 


higher incidence and degree of dental at 


trition,~ demonstrates that SCNsitivily IS 


usually associated with erosions, abrasions, 
Caries, gingival recession, periodontal treat 


ment, or other dental Operatiy e procedures. 


An especially large percentage of pa 
tients undergoing periodontal therapy are 
sufferers of hypersensitivity prior to opera 
tive regimes and we have found that this 
condition may be aggravated during and 
after treatment. It has been well established 
that proper periodontal intervention will 
save many teeth that might otherwise be 
lost but the necessary techniques of occlu 
sal balancing, gingival and alveoplastic re 
contouring and and other 


surgery, pro- 


cedures frequently expose new dentinal 


and cemental areas to painful stimull. 


Some persons are sensitive to cold alone; 
others are sensitive to tactile impulses, 
heat, Sugars, or to various combinations of 
these stimuli. There are probably qualita 


tive variations in the histological charac 


teristics of enamel and dentin from one 
Director, Dental Clintc, Monmouth Medical 
Center, Long Branch, N ] 


Long Branch, N. J. 


individual to another that 


may, in part 3 


explain the phenomenon of hypersensi 
tivity and its differing manifestations. The 
commonly observed hypersensitivity — to 
cold in children’s teeth may arise because 
the tooth structure is less mature and less 
densely calcified, thus 


allowing more 


organic pathways for transmittance of 


stimuli. 


The treatment of dental hypersensitivity 
has been reviewed extensively,'” and no 
practical purpose would be served by sum- 
marizing the various methods described in 
the literature. For use in conjunction with 
othce practice, the ideal method would be 
one that could be applied in the manner 
ot good home hy giene as a supplement to 


othce procedures. 


Recently, our attention was directed to 
a publication by a Polish investigator, who 
described successful results in treating 
dental hypersensitivity with applications of 
a 25 per cent aqueous solution of strontium 
chloride.“ The author ascribed the action of 
the strontium chloride to 1ts ability to 
combine with biocolloids of enamel and 
dentin through adsorption. Strontium is, 
if anything, less toxic than calcium, and 
has proved to be active in remineralization 
of bone.’ Its safety and biochemical 
characteristics appeared to be sufticiently 
interesting to warrant an investigation of 
its value for the treatment of hypersensi- 
tive teeth. We have evaluated the agent 
in both solution form, in a small number of 
cases, and in a compatible toothpaste base 


containing 10 per 


cent strontium chlo 


ride,* which has been made available to us. 
ina larger group of patients. 

MATERIAL AND METHODS 
In § cases, treatment was conducted in 


P cent 


the office with the 25 per aqueous 


Sensodyne, 


City, N. J 


supplied py Block Drug Co., Jersey 
’ - ? 


Page 49 











Page d0 


TABLI 


THE JOURNAL OF PERIODONTOLOGY 


I 


Treatment with 10 Per Cent Strontium Chloride Tooth paste 


Sensitivity to 


De gree of Rel ze / 


Various Impulses Complete Good Fair None Total 
Thermal only 34 6 4 4 48 
Thermal and Sugars S) 0) 0 ] 10 
Thermal and Tactile 7 0) 3 0) 10 
Thermal, Tactile 

and Sugars ] | () 0 2 
Total Thermal* §1-72.9% 7-10.0% 10.0% §-7.1% 70-100.0% 
Tactile only ] 0 ] 0 2 
Sugars only 2 ] 0) () 3 
Acid only 0 0) ) 0) 
Tactile and Sugars 3 0 0 0 3 
Total Non-Thermal 6-75.0% 1-12.5% 1-12.5% 00.0% 8-100.0% 
Totals §7-73.1% 8-10.25% 8-10.25% 5-6.4% 78-100.0% 
Total T hermal 
Cold only 13, Heat only 1, Cold and heat 56, Total 70 
solution of strontium chloride alone. This The test dentifrice used was a paste, 
was applied with a cotton swab, by means _ having the formula: 
ot vertical pressure along the teeth toward Strontium chloride * 6HLO 10.0 % 
the gingival tissue, after the tooth sur- Deionized water 36.8 % 
faces were dried with alcohol and warm Polyols 24.0 % 
ee 4 A ‘r so a4 s SS % 
air. All cases reported complete relief of Water soluble gum sacs 
: hi f f lj Anwnic Detergent 17 % 

Vv a fe . appli- f 
symptoms within a few minutes of appli a ia ca se ae 
cation. Our results appeared to confirm i ahi Mc 23.0 % 
those previously observed." Flavor and saccharin 1.35% 

Inert coloring agents 0.75% 
Preservative 0.10% 


A total of 82 additional patients have 
been treated with the dentifrice, and re- 
sults were available on 78. Of the remain- 
ing 4 patients, 3 moved away before any 
reports could be received from them, while 
the fourth claimed that the dentifrice 
“irritated her throat’’ and hence did not go 
on with treatment. This patient has had a 
of 


various medications. 


long history sensitivity reactions to 


simulta- 


We have deliberately 


neous use of both solution and dentifrice 


a voided 


in patients so that an objective appraisal 
of efficacy of each of the agents could be 
made without the question arising as to 


which was responsible for any observed 
: 


action. ' 


’ 


100.00 


According to the research department 
of the manufacturer, the formulation al- 
lows almost quantitative release of stron- 
tium ion on dilution with water by virtue 
of its avoidance of anions which could re 
act with strontium ion to produce in- 
soluble compounds. 

Patients issued the dentfrice were care 
fully instructed in proper brushing tech- 
niques and given a multi-tufted soft nylon 
toothbrush. There was no need for special 
rinsing instructions because of the safety 
of the dentifrice. 

When 


within 


possible, the patients reported 


a month of issuance of the denti 
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frice, usually at 


periodic recalls, giving 
their estimates of the degree of relief, and 
when relief was first experienced. The pa 
tients’ impressions were confirmed in the 
chair by observation of their involuntary 
responses to both artificially induced tac- 
tile and thermal stimuli. All patients were 
adults, except for one 14-year-old male. 
Of those in whom responses were obtain- 


able, 55 were females and 23 were males. 
RESULTS 


The over-all results of treatment are 


summarized in Table I. 


The tabulation indicates that thermal 
stimulus was the Most frequent cause of 
sensitivity in our subjects. Seventy of the 
studied showed a 


seventy-eight patients 


painful response to application of cold 


and or heat to tooth surfaces and of these, 
22 were sensitive to other stimuli as well. 
Although the base of “non-thermal” suf- 
ferers is small (only 8 patients), the pat- 
tern of clinical results suggests about the 
same degree of effectiveness as in “thermal” 
patients. None of our patients were sensi- 
tive to acid foods or drinks although this 
type of stimulus has occasionally been indi- 
cated as a causative agent in hypersensi- 
tivity. 


The results described were frequently 
achieved quite rapidly, usually within a 
week to a month from time of first use. 
In other instances, the final result came 
about by way of progressive improvement 
over a period of two to three months or 
longer. Only one patient showed a regres- 
sion in response, going from ‘“‘good” to 
“fair”; this patient had an objection to the 
taste of the test dentifrice. One patient 
exhibited complete relief from sensitivity 
in his upper teeth, and little benefit in his 
“fair” 


result. Complete relief was rapidly achieved 


lower teeth; this was classified as a 


in one case after other chair and home 
medications designed for the purpose had 


failed to produce any noticeable benefit. 


Where good or excellent results were 


achieved, there appeared to be only minor 
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differences, proportionately, among those 
who used the dentifrice once daily or more 
frequently. On the other hand, all five 
failures occurred among the patients who 
used the dentifrice only once a day. It is 
not possible, of course, to estimate whether 
improvement might have occurred in these 
patients if the frequency of use had been 
increased. In a number of cases patients, 
who stopped using the dentifrice after re- 
lief had been obtained, found that sensi- 
tivity returned. Resumption of therapy 
elimination or marked 
Most patients 
found the taste of the dentifrice agreeable, 


again resulted in 


reduction in symptoms. 
and considered that it had good cleansing 
properties and feel. Only two or three com- 
plained about the taste. Apart from the pa- 
tient with an allergic history who claimed 
a throat irritation from use of the denti- 
frice, all patients showed excellent toler- 
with 


ance reaction 


on hard or soft tissues of the mouth. The 


no evidence of local 


dentifrice had no apparent effects on sili- 
cate, acrylic, or metallic restorations. 


The 


chloride 


results indicate that strontium 


and present 
highly effective and well tolerated addi- 


solution dentifrice 
tions to dental therapeutics. The dentifrice 
is especially advantageous in that it is a 
nontoxic, nonirritating, and simple method 
for daily home use in the treatment of 
hypersensitive teeth. 


DISCUSSION 


It is of interest to examine some of the 
possible mechanisms involved in the action 
of strontium chloride on hypersensitive 
teeth. Pawlowska® suggests that the salt 
both the 


nervous system and the hard tissues, and 


has some specific action on 
emphasizes its capacity to ‘change the soft 
surface” of carious teeth with undeveloped 
enamel “into a one.” 
that the 


addition of strontium to a given calcium 


hard and smooth 


Shorr and Carter* have shown 
intake results in greater remineralization 
of the skeleton than is possible with any 


amount of calcium alone. 


Recalcification, however, would not ex- 
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plain the cessation ot hypersensitivity that 
is sometimes observed within fifteen min- 
utes or so after instituting therapy with 
the aqueous solution alone; recalcification 
cannot take place so rapidly. Similarly, if 
control of hypersensitivity were associated 
only with secondary calcification, it would 
be difficult to explain relapses upon cessa- 


tion of treatment. 


It appears logical, therefore, to suggest 
that the effect is primarily related to some 
influence upon the transmission of sensa- 
tion. In the acellular, avascular tissue of 
the enamel and dentin, the connective 
tissue serves, in effect, as the chief circula 
tion, cement, an ion exchange apparatus. 
It has been established that ions can pene 
trate the enamel and dentin from the 
saliva; i.e., that enamel acts as a semi- 
permeable membrane, permitting the in 
filtration of ions from the oral surface." """! 
Sognnaes has stated the teeth are 
permeable to ions in both directions, and a 
certain turnover takes place in the enamel 
resulting mainly from the salivary secre 
tion but, to a lesser degree, from the in- 
ternal blood tubules, dento-enamel junc 
tion, and possibly, from the enamel spindles 
and tufts.”!” 

Strontium has been shown to have 
greater power of filtrability through such 
semipermeable membranes than has cal- 
cium.'* Further, it has been demonstrated 
that strontium chloride, in a concentra- 
tion of .048 moles per liter can cause 
blockage of neural transmission of 
stimuli.'* This concentration, equivalent to 
about 1.3 per cent, appears to be obtain 
ible by the use of a 10 per cent concentra- 
tion in a dentifrice as diluted by normal 
salivary flow and water used during tooth 
brushing. To these properties may be added 
the observation that strontium is strongly 
adsorbed on calcified tissues with a high 
organic content.'' It seems reasonable to 
suppose, then, that strontium chloride acts 
by adsorption on or in the organic connec 
tive tissue of dentin and the dentinal 
tubular processes, with resultant blockage 


of impulses to nervous pathways. 
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In effect, one may postulate both a 
rapidly-acting mechanism that influences 
neural transmission, and a longer range 
mechanism that may involve both block- 
ing of neural transmission and some stimu- 
lation of recalcification. A prime im- 
portance of strontium chloride application 
is that it avoids the use of caustics, pro- 
tein denaturants, irritants, or toxic agents 
to effect relief of dental hypersensitivity. 
Since there are no known contraindications 
to treatment with = strontium chloride, 
further laboratory and clinical investiga 


tion of its use seems justified. 
SUMMARY 


Treatment of dental hypersensitivity 
with a 10 per cent strontium chloride, ion- 
releasing dentifrice was undertaken in 78 
patients. Good to complete relief was se- 
cured in 65 cases (83.3 per cent), while 
only § patients (6.4 per cent) failed to 
benefit. 


Possible mechanisms of action are related 
to modification of transmission of neural 
impulses through tooth structure and to 


st imulation of recalcification. 


Treatment was excellently tolerated, and 
commends itself as highly suitable for 
routine use. The dentifrice is well adapted 
for use in the same manner as ordinary 
home dentifrices. There are no known con 
traindications to its therapy. 

255 Third Avenue 


The vuthor would like to express his sincerest 
ippreciation for the valuable assistance by the staff 
of the dental clinic in the conduct of the study 


and by Mrs. Edythe Larsen in the compilation of 


data 
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TEMPLE UNIVERSITY SCHOOL OF DENTISTRY 


Temple University School of Dentistry announces a special course Periodontia fot 
the Periodontist—Advanced Surgical Techniques in Periodontal Therapy, to be presented 
March 25-29, 1961 from 9 a.m. to § p.m. daily. 


his course is designed to teach and to provide clinical experience with the more recent 
advances in periodontal surgery. It is intended primarily for the dentist who is experienced 
in the basic surgical methods and who wishes to extend his range of therapy to include 
osteoplasty, osteoectomy, extension of the attached gingiva, extension of the vestibular 
trough and frenectomy. 


The lecturers will be Dr. Saul Schluger, Professor of Periodontics in the School of 
Dentistry, University of Washington, Seattle, Washington and Dr. Jack Alloy, Assistant 
Professor of Periodontology, Graduate School of Medicine, University of Pennsylvania, 
Philadelphia, Pennsylvania. 


Tuition will be $300 and enrollment is limited. 


For further information please write Dr. Louis Herman, Director, Postgraduate 
Studies, Temple University School of Dentistry, Broad Street above Allegheny Avenue, 
Philadelphia 40, Pennsylvania. 








The Calculus Surface Index Method for Scoring Clinical 
Calculus Studies 


by J. ENNeveER, O. P. StURZENBERGER, 


HIS study was conducted for the 
purpose of devising and evaluating a 
method for the clinical measurement 

of dental calculus formation. The ultimate 
objective was the validation of a scoring 
system for quantitating the accumulation 
of dental calculus in short-term testing 
programs. 

clinical 

studies of potential anti-calculus agents. 

Kerr and Field,! Stewart,” Aleece,* Gross- 


There have been only a few 


man,* Gunson,” and Jensen" all have at- 
tributed some effectiveness to the various 
treatments they tested. Except for Jensen, 
however, the authors based their conclu- 
sions solely on clinical impressions. Jensen 
used a severity scale for calculus. Unfor- 
tunately, the particulars involved were not 
closely described. 

At this time there is a need for a dental 
calculus clinical scoring procedure. A suit- 
able method should permit a relatively 
simple but meaningful evaluation of po- 
tential inhibiting agents. 


METHOD 


A series of preliminary observations led 


the four mandibular 


incisors as the teeth to be graded. The 


to the selection of 


choice was based upon the rate of calculus 
formation and the ease of observing the 
calculus on these teeth. In applying the 
scoring method, calculus was considered 
to be present if any amount, supragingival 
or subgingival, could be detected either 
visually or by touch. If the examiner were 
uncertain about the presence of calculus 
on a given surface, the surface was called 
calculus free. Each subject was examined 
in a dental chair under adequate artificial 
light. The teeth were dried with com- 
pressed air. A dental explorer #23 and a 
mouth mirror were the only instruments 
used. 


*Division of Dental Research, The 


Procter & 


Gamble Company, Cincinnati, Ohio 


AND A. W. Rapike, Cincinnati, Ohio* 


mandibular incisors 
considered on the basis of four surfaces, 
two proximals, one labial and one lingual. 


At examination, a number (zero to four) 


Each of the was 


corresponding to the number of surfaces 


on which calculus had occurred was as- 
signed each tooth. The total number of 
surfaces on which calculus was detected 
was considered to be the subject’s calculus 
score and is referred to as the “Calculus 


Surface Index,” (C.S.L.). 


EXPERIMENTAL PROCEDURES 


Fifty-six adults, selected because of his- 
tories of unusually high calculus forma- 
tion, served as subjects. Each was given a 
dental prophylaxis and was assigned to 
Group | or to Group II, dependent upon 
a coin-flip. For two months, Group I re- 
ceived treatment X while Group II received 
treatment Y. The were then 
graded for calculus by the C.S.1. method. 


Each subject received a second prophylaxis 


subjects 


and was switched to the alternate treat- 
ment. After a second period of two months 


both groups were again graded. 


The dental prophylaxis were done by 
one dental hygienist. All subjects were 
graded by each of two dentists, the same 
dentist always grading first. Neither den- 
tist knew the scores given by his colleague, 
nor did he know the treatment schedule 
for any patient. A clerk recorded the find- 
ings and the examiners saw none of the 
data until the study was finished. 


RESULTS 


Table I contains the C.S.I. scores given 
each of the subjects by both examiners for 
the two test periods. Variation in agree- 
ment between graders for several indi- 


vidual subjects is apparent. 


A comparison of the mean scores for 
each treatment shows a difference of 0.35 
surfaces in favor of treatment X. At the 
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Taare | 


Occurrence of Calculus Among 56 Selected Subjects Graded by 2 Examiners for 2 Successive 8-Week Periods 





C.S.1. Scores for First Period C.S.1. Scores for Second Period 
Treatment X Treatment Y Treatment X Treatment Y 
Examiners Examines 
O.P.S J O.P.S i: Subjects O.P.S J. O.P.S i: 
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) 2 q ) 2 
7 s I 6 
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10 S t 8 7 
l ) 2 5 
12 s 7 x 
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4 i 7 8 
| 2 \ 3 ] 
10 S 7 bed 7 
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) 8 b’ ) ) 
11 10 e 10 10 
2 2 ty 2 3 
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) 4 i’ 4 3 
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) ) m 10 8 
4 1] n 1] 12 
k | ; 0’ | 2 
7 4 7 Pp. 2 2 
8 iy q ) 6 
ss Ss I 6 
r $ 4 s’ 2 4 
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2 2 | l 
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l 10 w’ 13 i) 
: . 1 x" 10 8 
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} 12 9 z' 13 1 
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i) 10 c” \ 8 
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27 27 29 29 n 29 29 27 27 
? 153 155 224 214 loral 200 196 153 154 
e 5.67 5.74 7:72 7.38 Avg 6.90 6.76 5.67 5.70 
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0.05 level of probability this is not sta 


tistically significant. 


The analysis shows an examiner-subject 
interaction. This is statistically significant 


it the 0.05 level of probability. 
DISCUSSION 


lable | 


good agreement between examiners for the 


The data in indicate a rather 


group ot subjects taken as a whole. While 
this might be expected when examiners do 


their preliminary grading together it IS 


worthwhile to know that the vrading 


method lends itself to an acceptable uni 
formity of application. For individual sub 
1 non-uniform 


| his 


most likely was brought about by the fact 


jects there was frequently 


disagreement betw een examiners. 


that the second examiner was grading sul 


faces that had been by the first 


be 


would be better to conduct 


a ltered 


examiner. Since this cannot avoided, 


we believ ex 
clinical calculus tests using only 


one ex 


amine! w hose ability to grade consistently 


has been demonst rated. 


difference the 


X 


bet ween 


I here Was no in scores 


ae 


W ould 


between ind 


\ 


have 


treatment treatment 


difference treatments 


been Statistic illy Signinicant at the 


0.05 level of probability it had been 


lars 


ge as 0.54 surfaces. 


it as 


A study such as this 


TABLI 


\nalvsis of 


1 | d / } d SS 
Co Total 3) ? 842 
Products ] 
Periods ] Q 
Grol ps ] 132 

Subjects W In G 54 2,23] 
W_ In Subjects 54 227 
Judge | 
ludge X Produc ) 
Judge X Period ] 

Judge X Subject 54 150 
Residual 54 8) 
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Comparison of Treatments 


TABLi 


Viean for 


Treatment Lxaminers Grand 
OF.S ped Mean 

x 6.30 6.30 6.30 

\ 6.70 6.60 6.65 


a ditterence of 1.08 surfaces 


ot 


W ould detect 


approximately 95 per cent the time. 


| he 


grading to be done by one examiner can 


error variance adjusted for the 


be used to select the number of subjects 


needed to meet certain requirements for 


future studies of this type. Estimates of 


the number of subjects needed to insure 


that a difference would not be missed more 


than 5 per cent of the time are given in 
Fable IV. These sample sizes also insure 
that an observ ed difference As ill not be 
falsely considered real more than 5 per 
cent of the time. 


It we acknowledge that there was no 


difference between treatments in _ this 


study, the C.S.I. scores for the group may 


be considered to be quite constant ove! 
the two periods. This suggests that the 
II] 
Variat CC 

Ms 1-Test | 5 
63 
y4 7.94 1.886 4.00 
7( 8 76 2.08] 4.00 
6 132.67 3.21] 4.00 
20 41.32 9.815 1.53 
55 4.2] ‘ 0.988 135 
34 1.34 ).12] 4.00 
1] 1 ).072 4.00 
)3 .03 0.020 4.00 
93 2.80 1.842 ::53 
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Papier IN long-standing calculus accretions are to 
Kasione ok Panel Sint on Wie oe be graded, such a method for refining the 
8 Errors in Split Panel Study quantitative aspect of calculus grading 
might be useful. This is indicated by the 
0 \ recent epidemiological study reported by 
0.5 438 Greene and Vermillion.’ 
1.0 110 
1s 49 SUMMARY 
‘ ; 
ds 18 A simple method for grading dental 
» () 13 calculus has been developed for use in 
short-term studies of the occurrence of 
Ma mn dental calculus. Characteristics of the 
ie ae method, determined in applying it to a 
split panel comparative test, suggest its 
| C.S.1. scores for the individuals are prob usefulness in evaluating treatments in 


ibly random, This interpretation should tended to affect dental calculus formation. 


be considered with caution, how ever, until 

more information is available on the reg REEF ERENCES 
| 
} ularity of calculus occurrence in a calculus 
| 


Kerr, D. A. & Field, H., Jr.: Sodium Hexa 
forming group of subjects. 








nie \ M1 Aid in the Treatment of 
) j Per IS€ase, Dent. Res. 23:313, 1944 
Betore we accepted the presence ot cal : ¥ " : 
| G. « Mucinase \ Possible Means 
culus on a surtace basis as our choice of 
»t Calculus Formation, | Peridont 
criteria tor detecting the degree ot cal r 
tion, we e doa vari ) : 
culus formation e examined a variation bites . be Redes ee eee 
, 
ot the ¢ ilculus Surtace Index. This Was Leduc v1 Mucinase Dentitrice, J. Peridont 
intended to provide a better estimate of 2 22, 1954 
the quantity of calculus present. Phe +. Grossma I l Clinical Evaluation of a 
Sal leulus) Preventiy rent Yr: Surg 
umount of calculus on each of the sixteen Alivary ©a Preventive Agent, Oral Sur 
' Oral Med., Oral Patl 607, 1954 
surfaces graded was recorded on a scale of : 
Gunson, J. J.: New Calculus-dissolving Agent 
zero to three. Use of the severity scale 
ied nad | a ee 
added nothing to the sensitivity of the 
o 6. Jense A. I Use of Dehydrated Pancreas in 


C.S.I. method. This is to be expected in ial! Hivcicne. LATA. $9:008. 059 


a short term calculus study in which grad 


Greene, }. ¢ & Vermillion, J. R The Oral 
ing 4s done before extensive deposits ot Hygiene Index \ Method For Classifying Oral 
calculus have formed. For studies in which — Hygiene Status, J.A.D.A. 61:172, 1960 


ANNUAL SPRING SEMINAR 


Phe Annual Spring Seminar sponsored by the American Academy of Periodontology 


will be held in Ann Arbor, April 24-26. Program details are to be found on page 87. 











Psychogenic Factors in Recurrent Ulcerative Stomatitis and Idiopathic 
Orolingual Paresthesia 


by Cartos J. DALMAU, M.v., Eowarp V. ZEGARELLI, D.D.S., M.S., AUSTIN H. KUTSCHER, 


D.D.s., AND JAMES P. CATTELL, 


HIS study is a preliminary report at- 
tempting to determine what impor- 
tance, if any, psychogenic factors 
play in the development of two clinical 


oral entities of essentially unknown eti- 
ology: recurrent ulcerative stomatitis and 


idiopathic orolingual paresthesia. 
This research project was prompted by 


that 
these two entities were frequently precipi- 


the observation of dental clinicians 
tated or aggravated by stress or acute emo- 
tional crises. The help of the psychiatric 
department was sought in an attempt to 
establish a possible correlation of etiological 
significance. 


Idiopathic orolingual paresthesia is char- 


acterized by subjective symptoms that may 


include pain, dryness, burning, itching,. 


stinging, or boring sensations, or a sandy 
feeling in the mouth. Most of these com- 
plaints center about the tongue though 
other parts of the oral mucosa may be in- 
volved. Clinical examination is usually 
negative. If objective findings are noted, 
their minor character does not justify the 


degree of subjective complaints. 


Ziskin and Moulton! described the fol- 
lowing characteristics: (1) no observable 
lesions, (2) occurrence predominantly in 
post-menopausal women, (3) symptoms 
frequently referred to as persistent or un- 
bearable, (4) complaints often associated 
with coexistent but unrelatable dental 
problems, and (5) prominent psychogenic 
that there is a 
type of orolingual paresthesia (idiopathic 


glossodynia ) 


factors. They concluded 


occurring chiefly in post- 


menopausal women suffering from emo- 


tional conflicts, sexual maladjustment, and, 


From the Department of Psychiatry, College of 
I 


Physicians and Surgeons, and the Division of 


Stomatology, School of Dental and Oral Surgery, 


Columbia University, New York, New York. 


M.v., New York, New York 

frequently, cancerphobia, in which psychic 
factors appear to have an etiologic bearing. 
Reports by other investigators have not 


clarified etiology and pathogenesis. 


Recurrent ulcerative (aphthous) stoma- 


titis is another illness of undetermined 
etiology and non-specific therapeutic ap 
proach.” ' Although allergic, hormonal, in- 
fectious and traumatic factors have been 
investigated, the etiology is still unknown. 


This syndrome is characterized in its incep- 


tion by vesicles that break down into 
ulcerations, usually from 1-12 mm. but 
occasionally 2-3 cm. in size. These may ap- 


pear anywhere in the oral cavity, one or 
more at one time, recurring periodically, 
and lasting 10-14 days. Disappearance is 
soon followed by new crops with variable 
remission periods. The lesions are round or 
oval with irregular peripheries, covered by 
necrotic exudates or membranes, and are 


surrounded by an area of inflammation. 
METHODS 


All patients were originally seen in the 
Diagnosis Clinic of the School of Dental 
and Oral Surgery, Columbia University, for 
diagnostic study, close observation, and, 
in some cases, therapy, and were then re- 
ferred to a psychiatrist for clinical appraisal 
involving one or more interviews. Thus, 
careful clinical evaluation invariably pre- 
ceded the psychiatric interview. Only those 
cases are included in this report which re- 
ceived at least one psychiatric interview for 
evaluation. Two of the patients have had 
over three years of analytic psychotherapy 
and thus provide the possibility of a more 
comprehensive understanding of the prob- 
lem. A total of 31 cases was evaluated: 12 
patients (§ males and 7 females) with re- 
current ulcerative stomatitis and 19 pa- 
tients (4 males and 15 females) with idio- 


pathic orolingual paresthesia. 
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PsYCHOGENIC 


Ihe findings of the research psychiatrist 
(CJD) 


search psychiatrist (JPC) for reevaluation 


were submitted to the senior re 
and critique and also to the dental research 


team. 


Unfortunately, the and 


negative 
questionable cases cannot be entirely con- 
strued as such, since some patients resented 
a psychiatric inquiry, others were con- 
sciously or unconsciously uncooperative, 
and others presented character disorders 


and other defenses that made a 


compre 
hensive evaluation impossible. The advan- 
tage of our procedure, however, is that 
those cases which presented positive find- 
ings were so clear-cut that a simple diag- 
nostic appraisal was possible. These observa- 
tions were supplemented with another form 
of evaluation, the Cornell Medical Health 
Index.” These latter findings will be pub- 
lished later. 


It should be emphasized that the oral 
symptoms of these two syndromes can be at- 
tended by anxiety, despair, worry, irritabil- 
ity, and, at times (particularly in recurrent 
ulcerative stomatitis wherein prodromal 
symptoms are noted), pathoneurotic com- 
plaints. These secondary reactions must be 
differentiated from emotional factors that 
may play a role in the initial development 


of these syndromes. 
RESULTS 


Viewed from the standpoint of the Oral 
Diagnosis Division, the paresthesias are less 
dramatic, clinically, than the striking signs 
and symptoms of recurrent ulcerative 
stomatitis. It became obvious from the be- 
ginning that psychogenic factors do play an 
important role in terms of the onset of 
lesions or at the time of aggravation of 
symptomatology of both disturbances. The 
psychiatrist also erred in a focal evaluation 
of the problem, which made the paresthesias 
4 minor psychoneurotic symptom as com- 
pared to the lesions of the stomatitis, which 
diagnostically were of a more serious psy- 
chosomatic Both concepts were 
proven wrong in the light of further in- 
vestigation. The oral symptoms in both dis- 


eases were invariably accompanied by such 


nature. 
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other psychosomatic or psychogenic symp- 
toms as to indicate a more generalized dis- 
turbance than the local oral disturbance 
implied. The following two cases will illus- 
trate the above concept. 


Case 1. 


for over thirty years for a company he dis- 


A middle-aged man has worked 


likes and where he never made an adequate 
adjustment. He cannot resign at this time 
because he will lose all benefits accrued. The 
primary complaints when first seen were of 
cancerphobia and of diarrhea and abdominal 
pain. These difficulties were diagnosed as 
mucous colitis. During a period of crisis 
at his job, he developed an acute iritis, 
hypertension, pronounced overeating with 
marked weight gain, exacerbation of the 
colitis, and orolingual paresthesia. 


The oral paresthesia taken in an isolated 
context would be a minor symptom from 
either a dental or psychiatric standpoint. 
When viewed in the totality of the patient, 
however, it represents but one component 
in a major constellation that spells a serious 
emotional disturbance. Any clinician who 
evaluated or treated any of these symptoms 
(within the realm of his own specialty) 
would probably make the same basic error. 

Case 2. A 37-year-old female has been 
“nervous” all her life and has a history of 
anxiety reactions episodically. Since her 
marriage seven years ago, she has suffered 
from frigidity, vaginismus and dyspareunia; 
sexual fears and fear of pregnancy have 
also been prominent. Four years ago she 
had a stillbirth and following this developed 
a severe depressive reaction accompanied 
by bizarre fantasies and thoughts which 
disturbed her. She has been very afraid of 
dentists all her life and also presents phobia 
of darkness. Two years ago she developed 
recurrent ulcerative stomatitis. The signifi- 
cant point of the emergence of this symp- 
tom was that it coincided with the relief of 
her depression. In this case the oral symp- 
toms appear as a direct substitution of the 
psychiatric symptomatology which is thus 
displaced and fixed in an organic psychoso- 
matic illness. 








Page 60 PH JOURNAL oO} 

The two representative cases presented 
show a condensation of all positive findings 
encountered in the other patients studied. 
The accompanying psychosomatic dis 


turbances ranged from gastritis, gastric 
ulcer, colitis, and gall bladder disturbances, 
which frequently required surgery, to dia 
betes, hypertension, asthma, hay fev er, 
migraine, et cetera. The list is impressive. 
A typical pattern is presented herewith: A 
patient with a well regulated hypertensive 
reaction 1s subjected to undue stress by the 
death of a close relative. These circum 
stances increase her responsibility for the 
care of other members of the family. At 
this time a reaction of oral paresthesia may 
come into existence. Theoretically, we 
would expect an increase in the blood pres- 
sure. However, many of our cases, rather 
than show an aggravation of pre-existing 


psy chosomatic symptomatology, brought 
forth new sy mptoms to cope W ith the added 


stress. 
DISCUSSION 


The fluidity in symptom formation noted 
above brings a pessimistic reality into focus 
as far as a therapeutic approach in some pa 
tients is concerned. If we take Case 2 as an 
example and if we assume that we find a 
specific drug which will cure recurrent 
ulcerative stomatitis, what is the risk in- 
volved in possibly (reversing the process 
and) precipitating an acute psychotic de- 
pression? If the symptom is a substitution 
for an emotional disturbance, successful 
therapy at the Dental Clinic may mean just 
a new case at the Psychiatric Clinic. This 
is not a speculative possibility; we have in 
our data enough material to substantiate 


this hypothetical premise. 


To allay any anxiety on the part of den- 
tists, it should be noted that the same re- 
versal process is frequently seen in psy 
chiatric practice. One specific case treated 
for frigidity managed, after three years in 
therapy, to break through this block and 
achieve a vaginal orgasm. This was followed 
by a mild depressive reaction, headaches, an 


icute vaginitis, and hemorrhagic cystitis. 





PERIODON TOLOGY 


Although these are exaggerated examples, 
they point nonetheless to a clear fact. As in 
physics, where energy and matter are found 
to be equivalent, in medicine the equation 
of emotional and organic may be the same 
with a mutually reversible direction. 

It would be incorrect to infer that 
therapy should not be instituted for specific 
symptomatology, whether dental, medical, 
surgical, or psy chiatric. I lowever, aware- 
ness of the possibility that a displacement 
of symptomatology may occur as a result 
thereof will be helpful to the clinician and 
the patient. Two cases that were originally 
seen at the Ear, Nose, and Throat Clinic for 
ulcerative throat lesions were successfully 
treated there. They then came to the Den- 
tal Clinic with recurrent ulcerative stoma- 
titis and orolingual paresthesias, respec- 
tively. Awareness of this psychosomatic 
continuum should be helpful in evaluating 


these cases, 


Some of our negative cases were classi- 
fied as such when, even in the presence of 
severe emotional disturbance, no direct cor- 
relation could be established with the pre- 
senting symptom. One case of recurrent 
ulcerative stomatitis underwent a compre 
hensive psychiatric evaluation one and a 
half years ago after an acute attack of 
Meniere’s Syndrome. She suffers from mi- 
graine attacks two or three times a week, 
hypothyroidism, low back pain, and gen- 
eralized gastrointestinal difficulties. How 
ever, the existence of the recurrent ulcera 
tive stomatitis appears isolated from these 
other complaints. It.is possible that a more 
comprehensive study with psychological 
testing techniques might show this case as 
positive rather than negatiy e; how ever, we 
have preferred to rely on obviously positive 


cases. 


This path of reasoning has led to the con 
clusion that psychogenic factors frequently 
play a significant role in the onset or course 
of these two conditions: at times as a CauSsa- 
tive or precipitating factor, at other times 
aggravating the symptomatology. We can- 


not completely rule out the influence ot 
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emotional factors in those cases which ap 


peared to be negative or questionable. 


The following patterns were evident in 


those cases classified as positiy e: 


(1) Direct substitution of psychiatric 


symptoms (anxiety, tension, depression ) 


for oral complaints. 


(2) J ailure of a Psy chosomatic sy mp- 
tom (hypertension, asthma, colitis ) to cope 
with added stress with resultant onset of 


either paresthesias or stomatitis. 


(3) Success in therapy of psychosomatic 
complaint at another clinic, bringing forth 
a displacement of symptomatology at an 


oral ley el. 


(4+) A reversal of No. 3, 


ful therapy at the 


W here success 


Dental Clinic brings 
ibout the emergence of a psychosomatic 
complaint at another level. One case pre 
sented a gradual diminution of the recur- 
rent ulcerative stomatitis as increased 
gastric distress was evident; at the time of 
psychiatric examination, the oral ulcera- 
tions had cleared up but the patient was 


being investigated for gastric ulcers. 


We do not wish to imply that these two 
clinical entities are primary psychosomatic 
channels. There are many other dental com- 
plaints that may present similar problems. 
Rather, these two disturbances were selected 
for study to investigate the mode of opera- 
tion of psychogenic factors in oral com 


plaints 


n general. We hope to extend this 
project to other clinical entities of obscure 
t 


et iology ° 


From the material presented it becomes 
obvious that a comprehensive medical his- 
tory and a recent physical examination are 
essential to an adequate evaluation of the 
dental patient. Evaluation exclusively at 
the local level of the specialist (whether 
dental, psychiatric, or medical) is a gross 
error because of the fluidity of symptom 
The 


psychosomatic continuum observed in the 


displacement these patients present. 


evaluation of the cases presented indicates 


that any focal View point 1s incomplete. At 
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the time that the ear, nose, and throat clinic 
1s congratulating itself on the successful 
treatment of a laryngitis, the dental clinic 


has acquired a new case. 


One of the investigators (CJD) has 
treated two patients with oral paresthesias 
in analytic psychotherapy for over three 
years. This symptom should not be used per 
se as a basis to advocate psychiatric treat- 
ment. In spite of intensive therapy for a 
prolonged period of time, the symptom 
flares up whenever external or internal pres- 
sures build up. Both patients understand 
the symptom as a sign of stress and the need 
to resolve a conflict of environmental or in- 
ternal nature. Both have run the gamut of 
symptomatology from anxiety, depression, 
and phobic reactions to orolingual pares- 
thesias, gastritis, colitis, hypertension, iritis, 
obesity, et cetera. None of these symptoms 
are specific by themselves, though they do 
reflect a functional disturbance manifested 


at a psychic or somatic level. 


The study of recurrent ulcerative stoma- 
titis and idiopathic orolingual paresthesia 
has served as a basis for some broad gen- 
eralizations. For example, in the few cases 
of lichen planus and geographic tongue 
with positive psychogenic findings whom 
we have studied we find essentially the 
same pattern as found in recurrent ulcera- 
tive stomatitis and idiopathic orolingual 
paresthesias. Why should the same conflict 
produce in one person anxiety, in another 
colitis, or recurrent ulcerative stomatitis, or 


lichen planus? 


The fact that psychogenic factors can 
be causative in these syndromes should not 
warrant the inference that all such cases 
have this basis—any more so than that all 
cases of hypertension are psychosomatic in 
etiology. However, the role of emotional 
disturbances should be considered as a pos- 
sible causative, contributing, or aggravat- 
ing factor. Acute glossodynia may be seen 
after antibiotic therapy where a definite re- 
lationship to drug therapy can be estab- 
lished. The same reaction may occur at a 
later date, precipitated by emotional ten- 


sion; thus, the same clinical syndrome may 
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occur with different etiological factors. 


Earlier in this paper we have considered 
the therapeutic dilemma caused by the 
fluidity of symptomatology and the capacity 
for symptom displacement. In spite of the 
pessimistic note thus introduced, it 1S the 
responsibility of the clinician regardless of 
his field of endeavor to evaluate, diagnose, 
and treat the presenting complaint of a pa 
tient. Even though a psychosomatic ele 
ment may be present, quite frequently these 
reactions are the result of transient stresses. 
To avoid therapy in order to obviate the 
possibility of symptom displacement is not 
wise; awareness of this possibility ; how ever, 
will give a deeper understanding of psycho 


somatic processes. 


Only a very small minority of the cases 
seen were good candidates for psychiatric 
therapy. Yet, there are ways in which the 
patients reported on can be helped without 
a lengthy and costly treatment process—a 
process W hich should be reserved for cir 
cumstances in which other symptomatology 
warrants psychiatric evaluation and treat- 
ment. It is not expected nor desirable that 
the dentist should “play psychiatrist.” An 
interest in the patient as a person, however, 
can frequently reveal current problems that 
may be reflected in the patient’s chief com- 
plaints. Sedation with meprobamate or bar 
biturates can frequently relieve such local 
symptoms. At times, for example, discuss 
ing the fact that as long as a serious marital 
problem eXists there will be a reflection of 
this tension in this and other symptoma 
tology may help the patient to either take 
an active role in the solution of his problem 
or to adopt a more resigned attitude to 


wards the symptoms instead of jumping 
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from doctor to doctor or clinic to clinic. 
SUMMARY 


\ study was undertaken to investigate 
possible psychogenic factors in recurrent 
ulcerative stomatitis and idiopathic oro 
lingual paresthesia. It became obvious early 
in the study that certain broad hypotheses 
could be safely formulated that encom 
passed not only dental but also psychiatric 
psychosomatic problems as 


and medical 


well. 


The authors hope that the implications 
have been clear enough to stimulate other 
investigators to question or corroborate 
these findings or enlarge upon them. 

630 West 168th Street, 


New York 32, New York 
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The Department of Dentistry in Norfolk General Hospital is accepting applications 
for a mixed internship, with emphasis on oral surgery, and periodontia, beginning July 1, 
1961. Applications should be addressed to Dr. Thomas G. Warrick, secretary, Department 
of Dentistry, Norfolk General Hospital, Raleigh Avenue, Norfolk, Virginia. 
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Healing Gingival Injury in Normal and Systemically 
Stressed Young Adult Male Rats 


by S. §. STAHL, Neu 


HE healing of an experimentally cre 

ated interproximal periodontal injury 

has been reported.' It was noted that 
under experimental conditions, food im 
pactions took place at the site of injury 
ind thus acted as an additional irritant of 
the injured tissues. The present study was 
undertaken in order to observ € the gingiy i 
tissue response to injury in an area relatively 
free from food impaction and to study the 
gingival healing processes in animals undet 


generalized Stress. 
MATERIALS AND METHODS 


100 Long-Evans strain male rats weigh 
ing an average of 267 gms. at the begin 
ning of the experiment were divided into 


four groups. 


Group \ 46 animals received a gingival 


injury. 


Group B—36 animals received a gingival 
injury in addition to an injection of 0.5 
cc of turpentine into the hind leg daily foi 
the first five days and three times weekly 


thereafter for a total of 30 days. 


Group ¢ 18 animals received 0.5 ce of 
turpentine in a similar manner and dosage 


is outlined for Group B. 


Group LD 10 animals were kept as un 


treated cont rols. 


\nimals were sacrificed in groups of two 
from Group A, two from Group B and one 
from Group C in accordance with the fol 
lowing time schedule: immediately after 


injury, 3 hrs, 6 hrs, 24 hrs, 48 hrs, 72 hrs, 
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96 hrs, 5 days, 7 days, 9 days, 11 days, 13 
days, 15 days, 18 days, 21 days, 24 days, 
27 days, and 30 days after injury. Un- 
treated control animals were sacrificed at 
various times during the experimental 


period. 


Phe gingival injury was performed under 
ether anaesthesia. It consisted of sc raping of 
the maxillary gingiva of the alveolar ridge 
with a scalpel from the mesial surface of the 
first molar to the level of the second palatine 
ruga. This procedure removed the soft 
tissue to bone lev el, how ever, care was 
taken not to injure the bone itself. All 
inimals were fed ad libitum during the 


experiment. 


At the time of sacrifice, the jaw, salivary 
glands and adrenals were removed and pre 
pared for histologic study. Serial sections 
were prepared from the jaw and salivary 
glands and were stained with Hematoxylin 
Eosin, Wilder silver impregnation, Periodic 
acid Schiff stain with and without diastase 
digestion, and Periodic acid Schiff stain fol 
lowing 3 hour testicular hvyaluranidase 


digestion. 
GROSS OBSERVATIONS 


Gingivally injured animals consistently 
gained weight during the experimental 
period which was only slightly below the 
weight gain of the nontreated control ani 
mals. Stressed and gingivally injured 
stressed animals lost weight during the ex 
perimental period and almost never regained 


their starting weight (Fig. 1). 
HISTOLOGIC OBSERVATIONS 


For the sake of clarity, the observations 
will be reported by time intervals with the 
healing of gingivally injured rats described 


first. 
Gingival Healing in Normal Rats 


Thirty minutes after injury, the wound 
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Site showed a loss ot epithelium and ot 


some of the underlying connective tissue. 
The collagen fibers immediately below in 
jury appeared slightly homogeneous and 
stained fuchsinophilic 


Schiff 


with the periodic 


icid stain. The fuchsinophilia Was 


> 


not reduced by diastase digestion (Figs. 


ind 3). 


\ hbrinous exudate covered the wound 


surface three hours The col 


ifter immyury. 
lagen bundles immediately below the wound 
surface appeared homogeneous and a re 
and to a lesser 


duction of cementoblasts 


extent fibroblasts was noted in the 


area. 
The homogeneous ippearing collagen bun 
dles continued to stain fuchsinophilic with 


PAS stain (Figs. 4 and 5). 


Six hours after injury showed the wound 


surface to be covered with necrotic debris 


ind some cellular exudate. The loss of 
cementoblasts and fibroblasts in the area 
below injury was marked and the homo 


geneous appearing collagen fibers appeared 
more prominent. These changes persisted in 
the specimens taken 24 hours after injury. 


At this 


was 


time an increase in inflammatory 


cells present in the area. The altered 


collagen bundles remained attached to the 
cementum (Fig. 6). An increase in young, 


non oriented fibroblasts was also seen in 





I » Site of 


injury 30) min 


ig os i after injury 
Hlematoxyvlin-ecosin stain. Magn. OX. Note the 
homogeneous appearing collagen fibers below 


Ih il 


the more apical portions ot the periodontal 


membrane. 


Epithelial proliferation from the wound 
edges was seen 48 hours after injury. The 
epithelium proliferated upon a connective 
tissue base toward the tooth surface. Within 
the epithelium, an enlargement of the entire 
prickle cell layer as well as the individual 
mitosis 


cells Was seen. No increase 1n 


Was 


observed at this time (Figs. 7 and 8). 


Mat ked 


primarily ot round cells, Was present in the 


cellular infiltration, 


composed 
connective tissue above the alveolar ridge 
96 hours post-injury. The epithelium con 
tinued to creep forw ard and some pseudo 


peg formation was observed (Fig. >) 


Within the periodontal fibers below in 


jury, young connective tissue cells were 


seen to invade the amorphous collagen 
which was still attached to the cementum. 
In some areas, orientation of young con 
nective tissue cells was noted along the 


wall. A 


cemental 


similar orientation of 















Fig. 4 Site of injury. 3 hours after injury 


Fig. 3. Site of injury. Serial section of the Hematoxyvlin-eosin stain. Magn. 140X. Note the 

} pecimen shown in Fig. 2 PAS stain. Magn. 140X fibrinous exudate covering the wound and the 
Note the fuchsinophilic (dark) tibers below reduction of cementoblasts and = tibroblasts in 
injury the area below injury 
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Fig. 5. Site of injury. Serial section of specimen 

n shown in Fig. 4. PAS stain. Magn. 140X. Note Fig. 6 Site of injury. 24 hours after injury 
the increased fuchsinephilia in the connective Hematoxyvlin-eosin stain. Magn. 140X. Note the 

he tissue below injury whieh corresponds in loca inflammatory infiltration which does not extend 
tion toe the homeveneous appearing collagen into the homogeneous appearing but still at 

ot bundles seen in Fig. 4 tached collagen fibers at the cemental surface 











Fig. 7. Site of injury. 48 hours after injury 
Hematoxylin-eosin stain. Magn. 140X. Note the 
vasodilation below injury and the almost com 
plete loss of cementoblasts and fibroblasts in 
this area 


young cells was also seen along the alveolar 


ridge surface (Figs. 10 and 11). 


Five days after injury, the wound was 
covered with epithelium in most specimens. 
The epithelium appeared attached to the 
cemental surface coronally to the amor 
phous appearing collagen bundles. Many 
young connective tissue cells were present 
within the collagen below the wound sur 
face and appeared oriented along the ce- 
mentum and throughout the collagen bun- 
dies. The previously noted fuchsinophilia 
of the collagen below injury was markedly 
reduced at this time. The basement mem- 
brane, however, still stained prominently 
with PAS stain. Osteoblasts lined the al- 
veolar surface and some osteoid formation 


2 


was noted (Figs. 12 and 13). 


With increasing time, further organiza 
tion of the connective tissue at the wound 
site was observed. This was seen by an 
increase in young fibroblasts in the area 


W hich surrounded and involved the amor- 
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phous collagen and continuing osteogenesis 


at the alveolar crestal border. 


Gingival recession with apical prolifera- 
tion of the epithelial attachment was 
frequently observed in association with 
gingival plaques which began to form at 
the gingival crevice about 5 to 7 days post 


injury (Fig. 14). 


Crestal osteogenesis became prominent 10 
to 1S days after wounding and continued 
until 24 to 30 days post-injury (Figs. 15 
and 16). An increase in well oriented ce 
mentoblasts lining the cemental wall also 


was noted during this interval. 


The epithelium reduced in thickness 12 
to 1§ days after injury. At this time, an 
increase in mitosis in the basal layer of the 
covering epithelium was seen. Fuchsino- 
philia of the underlying connective tissue 
observed in the earlier specimens gradually 
became less notable while argyrophilic fibers 


appeared more frequently. 


At the termination of the experiment 
(30 days) epithelization, organization of 
the underlying connective tissue and bone 


repair appeared to be complete. 
Gingival Healing in Stressed Rats 


The primary difference in the healing 
response of these animals in the first 24 
hours post-injury, was a lesser fuchsino- 
philia seen in the collagen bundles below 
injury than was seen in the injured normal 


animals (Fig. 17). 





Fig. & Site of injury iS hours after injury 
Hematoxylin-eosin stain. Magn. 140X. Note the 
prominent prickle cell layer at the proliferating 
epithelium 
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STRESS AND HEALING 


After this time, a slower connective tissue 
organization was noted in the stressed ani- 
mals. This became especially striking in the 
degree of crestal bone repair observed in 
the stressed animals as compared to the 
non-stressed group. At 24 days post-injury, 
the amount of bone regeneration in the 
stressed animals was significantly less than 
in the controls (Figs. 18, 19, 20). Epi 
thelization of the wound, however, oc 
curred within a similar time interval (4-6 
days post-injury) in both groups of ani 
mals. This observation was especially inter 
esting since the inflammatory infiltrate 
appeared more prominent in the stressed 
inimals during the early days of the heal 


ny process. 
DISCUSSION 
The Standardization of the Wound 


Studies in gingival healing have dealt 
primarily with tissue responses in humans 
or relatively large experimental animals.*‘ 
Che dithculty in obtaining patient coopera- 
tion for healing studies by time intervals 
as well as the inherent difficulties in han- 
dling larger animals make extensive studies 
in wound healing difhcult. The present 
study Suggests a procedure using a small 
laboratory animal which is easily performed 
and repeatable. Utilizing such standardized 
gingival injury as a baseline, healing under 
various metabolic variants may then be 
studied in comparable specimens. The use 
of a small experimental animal also enables 


the investigator to observe not only epi- 





Fig. & Site of injury. 96 hours after injury 
Hematoxylin-eosin stain. Magn. 140X. Note the 
psendopeg formation 





Vig. 10. Site of injury. 72 hours after injury 
Hematoxylin-eosin stain. Magn. 140X. Note voung 
connective tissue elements orienting along the 
cemental surface 


thelial and connective tissue behavior, but 
also the bone and periodontal membrane 
responses of animals in easily obtainable 


sections. 
The Epithelization of the Wound 


The behavior of the tissues in the non- 
stressed injured animals showed facets in 
gingival healing which are similar to ob- 
servations made in other wound sites. An 
initial matter of importance has been the 
relative value of the clot and the relation 
of the healing tissues to the clot. It has 
been noted in skin wound studies that epi- 
thelial proliferation occurs under the super- 
ficial clot and that the epithelial tissue 
proliferates on collagen. Weiss* points out 
that in mammalian skin wounds, the pri 
mary fibrin clot acts only as a dirt barricade, 
and that healing occurs when epithelial cells 
bridge across the wound under this super- 


ficial clot. Gillman® concludes from his 











Fig. 11. Higher magnification of specimen shown 
in Fig. 10. Magn. 2Z70X. Note the orientation of 
young connective tissue cells along the cemental 
border 


studies in skin wounds that newly regen 
erated epithelium spreads across the wounds 
in direct contact with the denuded stratum 


reticularis of the dermis. 


He too emphasizes that the new epithe 


lium grows beneath the clot. In our speci 
mens, epithelization was seen to progress 
directly on the denuded connective tissue 
surface even though some of the collagen 
near the cementum demonstrated degen- 


erative Cc han ges. 


A comparison might be drawn between 
this type of epithelization and the healing 
in extraction sites. In both instances, epi 
thelial proliferation occurs a few days after 
injury. In socket healing, ingrowth of 
young unoriented fibroblasts into the coag 
ulum has been described prior to the 
epithelization of the wound. However, here 
too, it was noted that epithelium prolif 
erated under parts of the clot that failed 


to become organized.'" Thus, epithelization 
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Pig. IZ Site of injury. 5 days after injury 
Hematoxyvlin-eosin stain. Magn. 1M0X. Note the 
pithelium proliferating on homogeneous appear 
ing collagen bundles and the appearance of 
young cementoblasts below injury 


progressed along the fibers of the old perio 
dontal membrane and the new connective 
tissue. From a periodontal point of view, 
some differences may exist in the remodel 
ling of the healing wound where a V-shaped 
crater exists as in the infrabony pocket 
compared with the healing of gingivectomy 
in a suprabony pocket. These differences 


await farther study. 


\ further comment should be made re 
garding the absence of increased miotic 
activity in the epithelium proliferating over 
the wound. The apparent widening of the 
prickle cell layer both as an entire layer 
as well as the enlargement of individual 
cells within the layer and the formation of 
pseudopegs have been observed in skin 
wounds!! as has the widening of the base 
ment membrane in the early stages of epi 
thelization.'” Lack of an increase in mitotic 


activity in the early stages of wound heal 


ee 
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Mig. 13 Site of 


injury D 


days after injury 
Ilomatoxyvlin-eosin stain. Magen. 140X. Note the 
osteogenesis along the alveolar surface 
ing has been described by Firket' who 


noted that in open skin wounds, migration 
of epidermal cells occurs first, with mitotic 


activity of 


the epithelium being a late 


phenomenon, apparently in response to 


migration. 


The rate of epithelization of the wound 
in the stressed animals was equal to that 
observed in non-stressed animals. These 
observations are in agreement with general 
observations showing epithelization to take 
place when the animals are treated with 
corticoids either systemically or locally. 
This epithelization occurs even though the 


underlying connective tissue 
15, 16 


response is 


delayed.!! 
Healing of Connective Tissue 
g 


Of particular interest in our material 
was the rapid loss of cementoblasts followed 
by a loss of fibroblasts in the wound area. 


The loss of cementoblasts and fibroblasts 


occurred rapidly after initiation of the 


wound. The collagen bundles underwent de 
generative changes comparable to fibrinoid 
degeneration seen in connective tissue in 


jury. These bundles, however, remained 


attached to the cementum and served as a 
base upon which the new epithelium pro 


liferated toward the cementum. They 


further showed an ingrowth ot young 


fibroblasts, some of which eventually or 
ganized into cementoblasts as healing 
progressed. These altered collagen elements 


may thus be important in the subsequent 
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ig. 14 
Hematoxylin-eosin stain 


Site of injury. 11 days after injury 
Magn. 140X. Note the 
plaque and the apical 
epithelial attachment 


presence of a gingival 
proliferation of the 


level of the epithelial attachment. It should 
be noted, that later stages of healing showed 
an apical epithelial proliferation along the 
cementum in some specimens. Why this 
proliferation took place in some instances 
and not in others may be related to subtle 
changes in the mode of attachment of these 
bundles, or 


possibly to the speed with 


which new connective tissue elements in 


vade the degenerating collagen fibers. 


The present study further demonstrates 
the interrelation between various phases of 
wound healing. An initial increase in muco- 
polysaccharides at the wound site was ob- 
served in our specimens which was partially 
hyaluranidase labile. The increase was most 
striking in the early hours following in- 
jury and then gradually diminished. These 
observations agree with previous findings in 
both skin'* and gingival wounds.* '* 

Following the initial response, inflam 
matory cellular infiltration reached a peak 


at about 24-48 hours after injury after 
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Fig. 15. Site of injury. 11 days after injury 
Hematoxyvlin-eosin stain. Magn. 140X. Note the 
increasingly evident bone deposition along the 
alveolar surface 


which time it slowly decreased. Epitheliza- 
tion of the wound and repair of the under- 
lying connective tissue began at about that 
time. Epithelization of the wound was 
usually complete at about 5 days past in- 
jury while organization of the connective 
tissue elements took a much longer time. 
Chis also has been observed in the study of 


extraction wounds.!” 


It should be noted that the prolifera- 
tion of mucopolysaccharides appeared less 
marked in the stressed animals than in the 
non-stressed group. Proliferation of young 
connective tissue cells and organization of 
these elements also appeared to be delayed 
in these animals. This slower response ap- 
pears similar to that reported in wound 
healing in cortisone treated animals where 
a reduction in ground substance and granu 


lation tissue has been reported.~” de 


Che margin of the alveolar ridge showed 
initial infiltration of inflammatory cells 
into the vascular channels of the bone 
W hich was associated with aly eolar resorp 
t10n, thus demonstrating the response of 
the underlying bone to gingival inflam 


mation.~~ 
Healing Response of Bon 


New bone formation was noted to begin 
about 5-7 days after injury while an osteo 
blastic differentiation was noted somewhat 
earlier. This time interval was similar to 


that observ ed in extraction sites w here new 
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Fig. 16. Site of injury. 24 days after injury 
Hematoxyvlin-eosin stain. Magn. H40X. Note the 
marked crestal apposition along the alveolar 
surface 


bone formation was described 5-7 days 
after extraction,“": "=! and in’ fractures 
where differentiation of simple connective 
tissue cells into chondroblasts and osteo- 
blasts has been reported to occur 3 to 4 
days after injury.-” New bone formation 
continued to a marked degree in the older 


specimens. 


In contrast to these observations, crestal 
bone apposition was almost never seen in a 
previous study“" where an interproximal 
injury Was created. It was postulated at 
that time, that the marked crestal resorp 
tion and gingival recession which took 
place with an interproximal injury, re 
flected the continuous irritation associated 
with food impactions at the site of injury. 
In the present specimens, gingival reces 
sion Was observed in some instances and 
at times associated with plaque formation 
These observations focus on the importance 
of local environmental conditions on the 
healing behavior of the gingival tissues. 
Of further interest was the time interval 
after which recession and plaque formation 
was first noted. Further studies are neces 
sary to elucidate the reason for this time 


la pse. 


The marked difference in the degree of 
new crestal bone formation between the 
injured and injured-stressed animals was 
most striking. While marked crestal osteo 
genesis was noted in the injured animals, it 


was never observed to the same degree in 


Te 
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Fig. 17. Site of injury. Stressed animal. 30 min 
after injury. PAS ain. Magn. 140X. Note the 
lessened fuchsinophilia of the connective tissue 
below injury as compared te fig 








the stressed-injured animals. Similar inter 
ferences with bone formation have been 
reported in animals on dietary depriva- 
tions-' and may denote a metabolic inter 


ference with osteogenesis. 


The crestal bone deposition which took 
place in our specimens after gingival in 


jury focuses attention on the possibility ot 





Fig. 19 Site of injury. Stressed animal. 15 days 


ifter injury Hematoxyvlin-cosin stain. Magn 
1H0X. Note the lack of osteovenesis along the 
tlveolar surface The space between the bone 
surface and connective tissue is an artifact 


Fig. 18 Site of injury. Stressed animal. 5 days 
after injury Hematoxylin-eosin stain. Magn 
H0OX. Note the lesser repair of the underlying 


connective tissue seen in this specimen as com 
pared to the repair seen in’ Fig. 12 


repair following gingivectomy and gingivo- 
plasty procedures. The difference in amount 
of osseous regeneration following injury 
noted between the non-stressed and stressed 
animals suggests possible pathways in which 
systemic stressors may influence the ability 


of osseous repair in patients. 


A final comment should be made regard- 





‘ Jas ms 
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Fig. 20. Site of injury. Stressed animal. 24 days 


after injury. Magn. 140X. Note the lesser crestal 


apposition present in this specimen as compared 


to the specimen shown in Fig. 16 
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ing the possible significance of the appar- 
ently normal epithelization and delayed 
connective tissue repair seen in the gin- 
givally injured-stressed animals. Piram and 
Levenson” have that 


observed healed 


wounds broke down when animals were 
made scorbutic 2 to 6 weeks after injury. 
These observations as well as the observa- 
tions recorded above suggest the possibility 
of a latent influence of metabolic imbal- 
ances on gingival injury and repair patterns 
which might be significant in the study of 


oral and systemic interrelations. 


SUMMARY AND CONCLUSIONS 


A repeatable gingival injury was inflicted 
upon normal and stressed young male rats. 
Animals were sacrificed in small groups 
following varying time intervals and the 
behavior of the tissues in the wound was 


st udied. 


It was noted that stressed animals lost 
weight while weight gain was routinely 


observed in the non-stressed animals. 


Histologically, initiation of the wound 
was followed by alterations of the perio- 
dontal membrane in the wound area. The 
alterations consisted of a loss of cemento- 
blasts and fibroblasts below injury and 
fibrinoid degeneration of the collagen fibers. 
These changes were seen in association with 
an increase of fuchsinophilic material, prob 
ably mucopolysaccharide in nature, in the 
wound area which became prominent dur- 


ing the early hours following injury. 


Inflammatory cellular infiltration was 
initially observed after 6 hours and became 
prominent 24 hours after injury. Prolifera- 
tion of epithelium from the wound edges 
was noted after 48 hours and was associ- 
ated with both a gradual reduction in PAS 
positive material and inflammatory 


trate in_the wound area. 


infil- 


Epithelium was seen to proliferate over 
connective tissue elements including the 
altered collagen fibers which remained at- 
tached to the cementum. An enlargement 
of the prickle cell layer behind the prolifer- 


iting epithelium was noted, however, an 
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increase in mitosis was not observed in the 
proliferating epithelium. The wound sur 


face was epithelized after about 5 days. 


Following epithelization, organization of 
the underlying connective tissue took place 
at the site of gingival injury. This organ- 
ization consisted of an increase in young 
connective tissue elements which later dif- 
ferentiated into oriented fibroblasts, ce 
mentoblasts and osteoblasts. A reduction in 
argyrophilia in the 


fuchsinophilia and 


connective tissue below injury was ob 


served as healing progressed. 


New bone formation at the alveolar ridge 
surface was first seen about 5-7 days post 
injury and became very prominent in the 


older specimens. 


Gingivally injured - stressed animals 
showed a delay in the organization of the 
connective tissue in wound areas and a 
striking reduction in osseous regeneration 
of the alveolar ridge as compared with that 


observed in the wounds of non-stressed rats. 


The author gratefully ac knowledges the technical 
Miss Helen A.B., in 


this study. 
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UNIVERSITY OF CALIFORNIA SCHOOL OF DENTISTRY 


The University of California School of Dentistry announces a course in Dynamics of 


Periodontics Friday, February 24, and Saturday, February 


25, 9 am. to § p.m. The 


course, to be held in Classroom F, fifth floor of the University of California Hospital 


Building at Third and Parnassus Avenue, San Francisco, will include lectures by Dr. Perry 


A. Ratcliff and Dr. R. Earl Robinson. 


The purpose of this course is to provide a better understanding of the diseases of the 


periodontal tissues and the techniques for the correction of the lesions involved. Emphasis 


will be placed upon an understanding of how destruction takes place and why it occurs. 


Evidences will be presented correlating the oral environment to the disease entities in 


the attaching soft tissue. 


Tuition for this course is $40.00. For further information please write Dr. Ben W 
Pavone, Coordinator, Postgraduate Education, School of Dentistry, 
California, San Francisco Medical Center, San Francisco 2 


University of 
22, California. 











Alveolar Bone Changes in Sickle Cell Anemia 


by GEORGI 


InwIN WALTER Scopp, B.S., D.D.s.", Neu 


LTHOUGH a 


about 


great deal has been 


sickle 


medical standpoint, the 


written cell anemia 


from a 
dental aspects ot the disease have not re- 
ceived adequate emphasis in the dental 
journals; nor has a complete description of 
the roentgenographic findings in the max- 
illa and mandible been made. Four patients 
hospitalized for this disease at this installa- 
show ed characteristic 


tion all roentgeno- 


graphic changes in the maxilla and or 


mandible. 
Sarnat Robinson! 


and reported on 22 


cases in Ww hom there were detectable 


changes in the jaws in 79.2‘, of the cases 
as compared to 13.6‘, of changes found 
in the long bones and only 4.5%¢ in the 
skull. A plausible explanation for the pre- 
dominance of jaw changes in contrast to 
changes in other bony structures will be 
presented later. However, if the above per- 
centages hold true for a majority of all 
patients with sickle cell anemia, then the 
dental profession is in a unique position to 
aid in the diagnosis and detection of the 
disease in undiagnosed, or suspected cases. 
DEFINITION 


Sickle cell anemia is “A chronic hereditary and 


familial hemolytic anemia, confined with few ex 


ceptions to Negroes or those with an admixture of 
Negro blood, 
defect in the erythrocyte and characterized by the 


sickle 


circulating blood, the 


thought to be due to an _ intrinsic 


ippearance of a considerable number of 
haped red blood cells in the 


symptoms of an anemia, recurrent leg ulcers, cardio 


vascular manifestations, and acute episodes of ab 
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jaundice, nausea and vomiting.” 


dominal pain, 


HISTORY 


ence of abnormally shaped red cells in certain specie 


1 about 


1840, reference was made to the pres 


of wild deer. More recently, reference has been madc 


to findings similar to those seen in human sickle cell 


inemia among deer found in Michigan. 
In 1889, Hlayem in his book “Blood and its Ana 
tomic Variations,” mention is made of crescent 


shaped red cells. In 1905, Sergent and Sergent 


found “half moon corpuscles” in about 5% of 234 
natives of Algeria. However, since all these patients 


had malaria, they attributed this finding to malaria 


Although several other observers reported findings 


ot abnormal circulating red cells, it) was 


Herrick 


ical picture of this disease 


James 
in 1910 who presented the classical clin 
Mason’ was the first to 
“Sickle Cell 


Neel” made a valuable contribution in show:ng the 


give the disease the name Anemia.’ 


hereditary nature of the disease and Pauling’ and 


his associates in their studies of hemoglobin by the 


use of electrophoretic methods, demonstrated that 


there was in ibnormal hemoglobin present in the 


red blood cells of 


Some ot 


patients with sickle cell disease 


these abnormalities will be discussed later 


is well as a number of other abnormal hemoglobins 


that have sinee been tound. 


CLASSIFICATION OF HEREDITARY ANEMIAS 


In order to obtain a clearer picture of the place 


into which sickle cell anemia fits in relation to the 


larger picture of Hereditary Anemias in general 


those anemias in which there ts an intracorpuscular 


defect —Watson's classification slightly modified to 


bring it in line with more recent findings has been 


idopted 


Congenital Hemolytic Anemia 
Il Thalassemia Major and Minor 
Il Sickle Cell 


IV Combinations—to be 


Anemia 
disc ussed later 


V Hereditary Non-Spherocytic Hemolytic Anemia 


VI Ovalocytosis 


It will be seen, later, that this classification is one 


of convenience alone, since most of these varieties 


of hemolytic anemia can be explained to a large 
extent by mathematically calculating two gene com 


binations as will be done later 


PlHik HHEREDITARY NATURE OF THE DISEASE 


In its search for knowledge science very 
often uncovers many other apparently un 
related facts that shed light on related 
problems. Since the discovery by Pauling 
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of the abnormal hemoglobin S—or sickle 
cell hemoglobin, and by the use of electro- 
phoretic, biochemical, solubility, immuno- 
logical, physicochemical, and other meth- 
cds, no less than six other abnormal hemo- 
globins have been found, and it is likely 
that more will be added to the list. Studies 
show that the qualitative production of 
hemoglobin is under genetic control. At 
the present time, the following hemoglo- 


bins and hence the genes to elaborate them 


are known to exist: HbA (adult) HbC, 
HbD, HbE, HbF (fetal), HbG, HbH, 
HibS (sickle cell) and Hb Th (Thalas- 


semia). If the two gene combinations are 
studied, omitting HbF as was done by 


Zuelzer'’, then 36 


possibilities can be 
worked out, beginning with a normal in- 


HbAA 


Th Th, an individual with Tha- 


dividual with 


with Hb 


lassemia Major. Using this table, many of 


genes and ending 


the puzzling hemolytic anemias of the past 
can be explained, and the others predicted, 
rhe problem of abnormal hemoglobin pro- 
duction is far than the 


simple table enumerated above, as it does 


more complex 


not take into account the possible interac- 
tion of genes, nor of all possible abnormal 


genes yet to be found, etc. 


Returning to the problem of the heredi- 
tary nature of sickle cell anemia, one must 
differentiate between those persons exhibit- 
ing the sickle cell and 
The 


trait carrier has a genetic makeup which 


trait (sicklemia) 


those manifesting the disease itself. 


can be represented as (S+A). The pres- 
ence of these two types of hemoglobin can 
be seen on an electrophoretic strip where, 
by a comparison of the patterns made by 
Hb A and Hb S, the trait hemoglobin will 


show the presence of both globin moieties. 


Genetically, if two trait carriers produce 
offspring, then according to the Mendelian 
laws of heredity, §0°, will show the trait 

-the heterozygous condition, 259% will 
manifest the disease since they have the SS 
genes and are therefore homozygous, and 
25% will have neither the trait nor the dis- 
ease. Neel® observed only two exceptions 


to this rule. Patients with the trait do not 


CELI 
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present evidence of the disease. There is 
no anemia, no evidence of increased he- 
molysis, no evidence of increased blood 
regeneration, the white cell count is nor- 
mal and the red cells are sickled in vitro 
with some difficulty. There is no evidence 
that people with the trait develop sickle 
cell anemia, nor that those with the disease 


show a remission leaving only the trait.” 
INCIDENCE 


About 8% of American Negroes have 
red cells that can be sickled in vitro—i.e., 
have the “trait” with no symptoms. About 
0.2% have the symptoms of the anemia. 
Here the red cells sickle in vivo as well as 
Both 


equally susceptible and both sexes act as 


in vitro.” males and females are 


carriers. 
SYMPTOMS 


Most patients with sickle cell anemia are 
well adapted to their condition. However, 
questioning soon reveals that they are easily 
fatigued, often quite irritable and often 
show dyspnea on exertion. There is usually 
an icteric tinge to the sclera. Pallor and 
icterus are seen in the oral mucosa. Other 
oral findings will be discussed later as well 
as changes in the various bone structures. 
Leg ulcers are a common finding. The liver 
and spleen are usually enlarged. However, 
late in the disease the spleen usually be- 
comes fibrotic and atrophied. Cardiovas- 
cular changes and pulmonary and cerebral 
damage are also common findings. These 
complications will be more fully discussed 


under pathology of the disease. 


At unpredictable intervals, the chronic 
course of the disease will be interrupted by 
an acute exacerbation of symptoms so that 
the patient develops acute abdominal pains, 
increased jaundice, fever and prostration. 
These acute episodes are called “sickle cell 
crisis.”” It is at this time that the patient 
will seek hospitalization. The disease is not 
compatible with a normal life span and it is 
rare that the patient will live much beyond 
the third decade. 
the acute ab- 


In the “sickle cell crisis,” 
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dominal pain, high fever, and increased 
leukocyte count so closely mimic an acute 
surgical abdomen that it is not easy to 
make a diagnosis on clinical grounds alone. 
The disease has been misdiagnosed as acute 
appendicitis, intestinal obstruction, renal 
colic, acute cholecystitis, liver abscess and 
so on. Symptoms rarely begin before the 
age of six months. It is at this time that 
the fetal hemoglobin is replaced by sickle 


cell hemoglobin. 
PATHOLOGY 


It has been shown that the fault lies 


within the erythrocyte itself. In a series of 


experiments conducted by Singer!" et al. it 
was shown that when red cells taken from 
a person with the sickle cell trait, are trans- 
fused into a patient with the disease, the 
120 


days. On the other hand, red cells taken 


“trait’’ cells survived for the normal 


from sickle cell patients, when transfused 


into “‘trait’’ carriers, survived only about 


30 days. This is about the same rate at 


which the sickle cell patient destroys his 


own abnormal cells. 


The nature of the abnormality within 


the red cells has received considerable 
study. It has been found that the ab- 
normality lies within the globin portion 


and not the heme molecules.'” Hb A and 
Hb S differ in their iso-electric points, the 
latter having a greater net positive charge 
of 2 


Hb. This difference in charges may be due 


to 4 more per molecule than normal 


to a folding or coiling of the polypeptide 


chains which removes from action or 
brings into play charged groups. The net 
result is an indirect alteration of the elec- 
trophoretic behavior of the abnormal pro- 


tein. 


Although electrophoresis has become an 
invaluable tool in the detection of abnor- 
mal hemoglobins, other methods are now in 
current use as well. Some of these include 
differences in solubility, resistance to alkali 
denaturation, genetic and immunological 
studies, biochemical studies and so on. It 
has already been mentioned that Hb S has 


than Hb A on 


a different rate of mobility 
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Fig. 1 
showing 
shaped cells with pointed ends should be com 


SO Wet 


These 


(Enlarged 
Hidierous 


tithes) 
cells 


preparation 


sickle crescent 


pared to normal erythroeytes in Fig. 2 


electrophoresis. Hence, this method is com 


monly used as a diagnostic test. 


Another marked difference between Hb 
S and Hb A is the lack of solubility of re 
duced Hb S. This causes the cell to sickle 
and hence establishes the diagnosis as 
normal red cells never sickle. The test most 
frequently used because of its simplicity, is 
to place a drop of blood on a slide and 
exclude air from the specimen. Within 2 
to + hours a large percentage of cells will 
be found to have one or more pointed ends, 
the classical picture being the typical cres 
cent shape, pointed at both ends, concave 
on one side and convex on the other. This 
phenomenon occurs when the oxygen ten 
sion falls below 40 mm. of oxygen. The 
process can be hastened by placing a rubbe: 
band on a finger for several minutes prior 


An 


mix reducing agents with the 


to drawing the sample. alternate 
method is to 
sample, thus lowering the oxygen tension 


more rapidly. 


It is known that reduced Hb S is far less 
soluble than reduced normal Hb A. In fact 
100° as This 


causes a crystallization of the reduced Hb 


it may be only 1 soluble. 


and the formation of long chain rod-like 
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Normal erythrocytes 


structures called “tactoids.”” It is ap 


parently these tactoids that cause the red 
cell to deform. M. M 


Price Margolies who 


has W ritten an admirable monograph on 
the subject of sickle cell anemia, has pre- 
sented series of lucid drawings of a cell 


undergoing the sickling process. Her 


monograph 


S quite thorough and well 


wort h reading. 


Sickling can also be produced in the trait 
carriers, but the oxygen tension must be 
lowered to 18 mm. of oxygen or less. The 
trait hemoglobin contains from 22 to 45% 
Hb S, the balance being Hb A. Apparently 
there is sufficient Hb A in conjunction 
with Hb § within the erythrocyte to pre- 


vent sickling in vivo. 


It is known that the average diameter 


of an erythrocyte is about 7 u. In the finer 


about enables a 
When a 


elongate Ww ell 


capillaries, this size just 
normal red cell to pass through. 
cell sickles, however, it may 
beyond 15 u. It is obvious that a cell of 
such diameter cannot pass through the 
lumen of a capillary. As a result, the capil- 
laries become occluded, the cells pile up, 


producing thrombosis, further reducing 


the oxygen tension, producing additional 
sickle cells and initiating a vicious cycle. 
This is aggravated by the fact that re- 
duced Hb S is more viscous than reduced 


Hb A. 


thrombus, various organs become depleted 


Depending on the location of the 


of nutrition and suffer damage. This ap- 
parently accounts for most of the symp 


toms suffered by the patient. 
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It has also been shown that the sickle 


cell is mechanically fragile as compared 
to a normal erythrocyte. For this, and other 
reasons, the sickle cell undergoes hemolysis 
much more readily than a normal cell. Sur- 
prisingly, it is more resistant to alkalies 
and hypotonic solutions than a normal cell, 
and this fact, plus the fact that sickled 
cells show no rouleaux formation and do 
not sediment, is sometimes used to confirm 


the diagnosis. 


It has been mentioned that many of the 
symptoms encountered by the patient can 
be explained by the marked tendency to 
thrombus formation. Depending on the lo- 
cation of the thrombus, one can readily 
understand the 


presence of leg ulcers, 


cardiac enlargement, brain damage, liver, 


spleen, lung, kidney damage and so on. 


Changes in the bone patterns will be 
discussed in conjunction with oral find- 
Ings. 


LABORATORY FINDINGS 


There is generally a mild to severe 
anemia, the red count varying from 3!> 
million at the upper limit, down to 1 mil- 
lion per cu. mm. The hemoglobin is reduced 
proportionately so that the color index is 
in the vicinity of 1. The anemia is of the 
normocytic, normochromic type. The mar- 
row responds to the anemia by becoming 
hyperplastic and pouring into the circula- 
tion increased numbers of reticulocytes 
ranging from 15 to 25° of the erythro 
cyte count. Howell- Jolly bodies and Cabot’s 
rings may be observed as well as nucleated 
red cells." Some observers have reported the 


sresence of target cells as well. 
I ; 


There is practically always a leukocytosis 
of varying degree, the count going as high 
as 30,000. 


These cells are usually mature. 


Eosinophilia is common, and the platelet 


count usually elevates. These values often 


reach their peak during a “crisis.”” Bleeding 


and coagulation time are usually normal. 


Increased hemolysis 1s readily shown by 
the increase of fecal and urinary urobilino- 


gen, of the serum bilirubin, largely of the 
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indirect fraction, jaundice, phagocytosis ot 
the red cells by the reticulo-endothelial sys- 
tem, deposits of hemosiderin in the bone 
marrow, spleen and liver, and a regenera- 


tive blood pict ure.~ 


As high as 98‘, of the patients’ hemo- 
globin may be of the S type, the remainder 
being a fetal type which is electrophoretic- 
ally normal but resistant to alkalis.'*:'™ 


Because this is a hemolytic anemia, the Van den 


Bergh reaction shows a negative direct, and a mod 


erately elevated indirect reaction, which usually is 


between 1 & milligrams. During periods of crisis, 


when there is an increased destruction of erythro 
cytes, the hyperbilirubinemia increases. The icteric 


index is most frequently between 15 and 25 units 


ind there is increased urobilin in the urine.” (Mar 


golies pg. 401.) 


Since thrombosis is such a frequent com- 
plication of the disease the kidneys become 
frequently involved in this process. When 
this occurs, then in addition to the increase 
in urobilin, the specific gravity of the urine 
and fixed, and albumin 


may become low 


and hyaline casts may be found. 
BONE CHANGES 


The changes in the various bones are a 
result of two diametrically opposed physio- 


logical forces operating simultaneously. 


On the one hand, there is an enormous 
stress placed on hematopoetic centers to 
produce more erythrocytes. The magnitude 
of this task we can imagine by remem- 
bering that the rate of destruction of these 
abnormal red cells in the patient’s body 
permits an average life span of only 30 
days. Since this is only 4 of the normal 
life span of a red cell then one would 
imagine that at least four times as many 
new red cells are demanded, by the blood 
daily as one would find in a normal person. 
And even if this demand is met, the pa- 
tient still shows a net deficit of between 
2 to + million red cells per cubic milli- 
meter. As a result of this demand, the 
blood producing marrow becomes hyper- 


plastic. 


On the other hand, one finds a great 


leal of thrombosis occurring in the capil- 
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Case 1 ELM 


showing 
osteoporosis and osteosclerosis occurring simul 
taneously 


Fig. 3 Roentgenogram 


laries of the marrow asa result of occlusion 
by the sickled cells. The hyperplastic mar- 
row tends to produce osteoporosis, the 
thrombosis tends to produce sclerosis of 


the bone. 


Bearing in mind these opposing forces, 
one can readily anticipate the effects pro 


duced on bones. 


“Congestion of the bone marrow occurs early, 


and areas of hemorrhage are common. As the anemia 


progresses, the bone marrow becomes very hyper 


plastic. This hyperplasia is not contined to the 


medullary cavity, but extends to the haversian 


canals as well, giving the bone a honeycombed ap 
result of congestion and 


pearance. Later, as the 


thrombosis, necrosis, hyalinization, fibrosis, abnormal 


calcification, and new bone formation occur.” 


Carroll and Evans (op. cit.) have described the 
tollowing roentgenologic changes that may be ob 
served in sickle cell 


\. Long Bones 


l Thinning of the cortex and widening of 


anemia 


the medullary cavity 

Prominent trabeculation 

3 Thickening ot the cortex with narrowing 
of the medullary cavity 

4. Periosteal elevation 

) Bizarre bone architecture with replace 

ment fibrosis 

B. Skull 
1. Osteoporosis and widening of the diploe 
2. Thickened skull, usually in localized areas 


3. Perpendicular striation 
( Pelvis and Shine 
accentuated trabecula 


1 Osteoporosis with 


tion 


2 Biconcave vertebrae 


At one time perpendicular striations of 


the skull, the so-called “hair-on-end”’ ap- 


: BE 7 4 
. te 


SICKLE CELI 








Fig. 4. Case IT A.A. Roentgenogram showing 
osteoporosis and stepladder arrangement of tra 
beculae in interseptal alveolar bone. The lamina 
dure are very prominent 





pearance, Was considered quite common in 
sickle cell anemia. In this condition, fine 
trabeculae of bone radiate from the inner 
table of the skull outwards. When seen on 
the roentgenograph, the appearance is very 
striking, but it is now agreed by most 
authorities that its appearance in sickle 


cell anemia 1s not common. 


The roentgenographic changes in the 
jaws, especially in the series presented here, 
are quite striking and in accord with the 
findings of Sarnat and Robinson. The ques- 
tion arises why the changes are more ap- 
parent here than in other bones. Certainly, 
one cannot assume that the marrow in the 
mandible, for instance, plays a major role 
in hematopoesis and therefore responds more 
completely to the demand for red cells than 


the marrow in the long bones, for instance. 


A plausible explanation is offered by 
Sarnat and Robinson who explain the ap- 
parent roentgenographic changes by com- 


paring the differences in the way an intra- 
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oral film is taken, and the method used in 
X-raying other bones. When _ intraoral 
roentgenograms are taken, the film is 
placed close to the bone and relatively less 


soft tissue must be penetrated by the ray. 


A comparison of an intraoral and extra- 
oral film of the same region of the mouth 
readily shows that the intraoral film reveals 
much finer detail than can be achieved by 
the extraoral film. This situation is 
analagous to a comparison of an intraoral 


film and a film of other bones in the body. 
REPORT OF A CASI 


On 10 13,59 the patient E. M. was ad 
mitted to the Veterans Administration 
Hospital, New York, New York. This was 
the eleventh hospital admission of this 28 
year old Negro male who enters because of 
severe abdominal pain. He has had a known 
sickle cell anemia for about seven years. 
Most of these admissions to the hospital are 
with sickle cell complaints. He states his 
difficulty began one hour prior to admission 
with sudden onset of abdominal pain 
radiating to the left leg anteriorly. There 
was no history of trauma. This was pre- 
ceded by a vague feeling of malaise. For 
three weeks prior to admission he has had 
3X nocturia and q 2 h daytime frequency. 
Three days prior to admission the patient 
noticed that the urine had become dark 


in color. 


PHYSICAL EXAMINATION 


This revealed a fairly well developed, well nour- 
ished Negro male who appeared acutely ill. Pulse 
84. Blood pressure 114/62. There was scleral 
icterus. There were large discrete nodes bilaterally 
ind some discete posterior cervical nodes. The rest 


ot the physical examination was essentially normal 


LABORATORY FINDINGS 


Hemoglobin 9.7) erams 
Red cell count 2,760,000 
Hematocrit 31% 

White count 17,650 
Neutrophiles 60 
Lymphocytes 30% 
Losinophiles 4% 
Monocytes 6¢ 


Reticulocytes $e (on previous admissions this 
( 


count has gone as high as 25°) 


The sickle cell Preparation Was positive 
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Fig. 5. Case IIT W.S. Roentgenogram showing 
again osteoporosis that is so intense as to give 
the appearance of multiple eysts 

The smear howed hypochromia, antsocytosis, 
Lox granulations ind sickling 

Blood Urea Nitrogen 11 mgs. (normal) 

Uric Acid 5.8 mg upper normal) 

Total Bilirubin 2 megs. with 1.2 megs. direct (ele 
vated) 

Urine essentially negative at this time 

Electrophoresis showed over 94% Hb S$ 

ORAL EXAMINATION 


The oral mucosae show extreme pallor 
ind slight icterus. Melanin pigmentations, 
normal in the Negro race, stand out promi- 
nently. There are no periodontal pockets, 
the gingivae are normally stippled and the 


tongue presents normal papillations. 


There is no lymphadenopathy and _ the 
salivary glands palpate normally. Outside 
of the extreme pallor, the oral mucosae and 


tongue are surprisingly free from any 


pathosis. 


The teeth show no mobility. There are 


seven carious teeth none of which are 


deeply involved. Teeth numbers 23, 24 
and 26 are non vital, and the dental roent- 
genograms show a periapical area of radio 


lucency around these teeth and a loss of 


continuity of the lamina dura in these 
regions. 
Radiographically the maxillary osseous 


architecture seems to be within normal 


limits except between the apices of the 
upper left second and third molars where 


we see an area of radiolucency. 


It is in the mandible that one sees the 


major portion of the abnormalities. One 
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Fie. 6 Case TV DB. Roentgenogram of man 
dibular cuspid area showing several large osteo 
porotic areas 


sees. large radiolucent areas, especially 
prominent in the regions of the premolars 
and molars. The marrow spaces are espe- 
cially prominent and large. In contrast, the 
trabeculae that are still present seem quite 
prominent. The general pattern vaguely 
resembles the picture of an ameloblastoma. 
In the bicuspid region one can see the “step 
ladder-like” arrangement of trabeculae de 


scribed by Sarnat and Robinson. 


Between the right first and third molars, 
in the edentulous space, there is a curved, 
segment of bone probably 


very dense 


sclerotic in nature. Just posterior to it, 
there is a radiolucent area, oval in outline 
and bounded by a circular trabeculae of 
bone. Even the mandibular canal begins to 
lose its definition at this point. However, 
the lamina durae do not seem to be involved 
in any of the osseous changes, and in fact, 
seem more prominent than normal, espe- 


cially against the radiolucent background. 


There are no evidences of infra bony 
pocket formation, nor any undue loss of 


height of the alveolar crest. 





SICKLI 


In agreement with the findings of Sarnat 
and Robinson when radiolucent areas are 


present, they involve both the alveolar 


bone and the mandibular bone. proper. 


CASE NO. 2 A.A. 


In the radiographs of this case, one again 
from the 
normal pattern in a Negro male suffering 


sees the tremendous deviation 
with sickle cell anemia. The changes in- 
volve the entire mandible where the normal 
pattern is entirely disrupted. Radiolucent 
areas are also quite apparent in the upper 
bicuspid area. The changes here are more 


dramatic than in Case 


In Case #3, W.S., and Case #4, D.B., 
changes in the bony pattern of the maxilla 
and mandible are again very evident. The 
most striking radiograph is the one show- 
ing the right molar area in the mandible. 
Not only has the entire trabecular pattern 
been lost, but an examination of the inner 
lower border of the mandible shows a saw 
tooth arrangement almost as if the hyper- 
eroded the cortical 


plastic marrow had 


plate. 
SUMMARY 


1. Four cases of sickle cell anemia in 
all of 


lary and/or mandibular roentgenographic 


whom there were marked maxil- 


changes have been studied. 


2. In the study of the sickling phe- 


nomenon, new tools for the investigation 
of normal and abnormal hemoglobins have 
been developed. The hereditary nature of 
this, and other previously obscure hemo- 
lytic anemias has been put on a firmer basis. 
As a corollary, it has been found that the 
qualitative production of hemoglobin is 
under genetic control. ‘Today the sickling 
phenomenon has ceased to be the exclusive 
concern of the hematologist and patholo- 
gist. It has come to occupy a position at 
the crossroads of medicine, biochemistry, 


genetics and anthropology.”!” 


3. From a dental standpoint, many 


questions still remain unanswered and de- 


serve more intensive study. In view of the 


CELI 
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widespread thromboses found in sickle cell 
anemia why are so few changes found in 
the oral mucosa? One would expect that 
the end capillaries found in the gingival 
mucosa should logically be the seat of 
multiple thrombotic or infarcted areas. 
One might also expect widespread degenera- 
tive changes in the pulp. Since the changes 
mentioned above, were not a prominent 
finding, one is led to conclude that the 
oxygen tension in these tissues must have 
been above 40 mm. of mercury, that is, 
above the level at which sickling occurs. 
Undoubtedly, the age level of the patient 
is a definitely protective agent, but further 
study along these and other lines seems 
definitely indicated. 
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The Periodontist and Cosmetic Dentistry 


by Henry M. SWENSON, D.D.S., 


AND Nites M. HANSEN, D.D.S., M.S.D., 


Indianapolis, Indiana , 


OSMETIC 


sidered relegated solely to the re 


dentistry usually is con- 


storative and orthodontic _ fields. 
One finds, however, that the field of perio- 
dontics also can contribute immeasurably 
to improving the appearance of our pa- 
tients. The problems involved here may 
require surgical as well as prosthetic appli- 
cations and are a 


part of the treatment 


which may greatly increase patient co- 


operation through a revived interest in 


dental health and appearance. 


Severe gingivitis may be the cause of 


inflamed and at times bulbous-appearing 


gingivae. In such cases, thorough pro 
phylactic treatment may achieve not only 
a healthy mouth but a more acceptable es 
thetic appearance, and a rejuvenated pride 
and interest on the part of the individual 
in his oral appearance. Dark cervical rings 
of calculus and stain frequently are mis- 
taken by the patient as caries and an indi- 
cation of a deteriorated dentition no longer 
worthy of care. The removal of these de- 
posits from the tooth surface may be the 


key to a successful home-care approach. 


In many cases, an improved cosmetic 
appearance is achieved solely by a re-con 
touring of tissue. Clefting of gingival tis 
sue on the labial aspect of the mandibular 
incisors can be corrected by lowering the 
anterior frenum attachment and a localized 
gingivoplasty. In many such cases, food 
passage over this frenum causes a stretch 
ing of the gingival tissue, allowing impac- 
tion of debris around the neck of the tooth 
and ultimately the clefting of this area. 
The various forms of gingival hyperplasia 
are sometimes the cause of an unkept 
mouth as well as the effect. Frequently, a 
gingivoplasty will achieve a very desirable 


cosmetic effect and stimulate the patient to 


From the Department of Periodontology, Indiana 


University School of Dentistry 


apply good mouth hygiene practices for 
the continued maintenance of oral health 
(Fig. 1). 


The gingivectomy procedures commonly 
employed in periodontal treatment serves 
several purposes. By reduction of the 
pocket areas oral hygiene is improved, and 
the tooth life is prolonged. Many of these 
cases also achieve a renewed cosmetic har 
mony through the re-establishment of 
good, soft tissue and underlying bony con 


tour (Fig. 2). 


A recent gingivectomy patient, or the 
person with excessive gingival recession, 
may be greatly concerned by the apparent 
increase in the length of the clinical tooth 
crown. His desire to smile or laugh is re- 
pressed by the thought of his oral appear- 


ance to others. Analysis ot such cases re- 


veals that this problem is limited generally 
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CosMETIC 





Figure 2 


to the anterior portion of the maxillary 
arch, the cheeks and lips concealing all 
other areas. A simple, yet effective, correc- 
tion of this problem is to be found in the 
cosmetic gingival prosthesis. This ap- 
pliance, aside from its cosmetic value, may 
be useful in stabilizing mobile teeth as 
well as serving as a retainer. (Fig. 3) illus 
trates a typical case following gingivec- 
tomy, with and without such an appliance. 
his appliance is retained in position solely 
by the flexibility of acrylic and is readily 
removed for cleaning. When properly con 
structed, it has not been known to cause 
either irritation 


discomfort or gingival 


even after several years of use. 


The construction of a labial prosthesis of 
this type is not difhcult. Since an accurate 
idaptation of the acrylic to the tooth at 
the new gingival crest is extremely im 
portant, particular attention must be given 
to the interdental spaces. Open interdental 
spaces are noticeably large following a gin- 
givectomy and may retain a portion of the 


alginate impression material atter removal 
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Figure 3 


of the impression from the mouth. Inas- 
much as one need not be concerned in this 
technique with an accurate impression of 
the lingual tooth surfaces, it has been 


found that placing a soft wax on the 
lingual of the teeth to be covered by the 
splint lessens the possibility of tearing the 
impression in the interproximal area. The 
wax is forced labially until an accurate 
impression can be taken which will provide 
cervical adaptation as well as sufhcient re- 
tention. A stone model is poured and the 
case waxed up to the desired contour. The 
wax is stippled with a toothbrush to give 
the finished appliance a more natural ap- 
pearing surface. It is placed then in a den- 
ture flask with the labial surface up and 
processed in any one of the characterized 


acrylics. 


Occasionally, it is found that simple re- 
duction in length of the incisal edges of the 
anterior teeth to make them more uniform 
will do much to improve esthetics. Teeth 
that are periodontally involved often will 


drift incisally, producing an unpleasing re 
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Figure 4 


lationship which may be of great concern 
to the patient. The reduction of these teeth 
by careful selective grinding will not only 
improve the appearance of the patient but 


also reduce undesirable forces on the tooth. 


Since drifting of anterior teeth occurs 
frequently in mouths with periodontal dis 
ease, many of these cases, after pocket re- 
duction by gingival surgery, lend them- 
selves to re-alignment by the use of some 
form of Hawley appliance or banding. The 
Hawley retainer may be the conventional 
labial arch wire or a combination of hooks 
and elastics as seen in (Fig. 4). Anterior 


orthodontic bands also may be used in 
conjunction with the elastics to provide 
more effective control of movement of the 
teeth. The bands aid in holding the elastic 
in the most favorable area for the desired 


lingual tipping type of movement. 


If mesial or distal tipping is also neces- 


sary, either elastic ligature or grassline 
ligature may be applied in a “figure-eight” 
fashion across the brackets of the band. 
When such movement is undertaken, it is 
frequently desirable to position an ortho- 
dontic arch wire through the brackets to 
minimize the tendency of unwanted rota- 
tional movement. Changing the position of 


these teeth not only improves esthetics but 
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restores normal function and makes oral 


hygiene easier. 


Upon completion of these tooth move 
ments, the tendency for the teeth to return 
to their former malalignment exists even 
following equilibration. Therefore, some 
type of fixed or removable retainer must be 
constructed. Pin ledge inlays, a Hawley re- 
tainer, or the cosmetic gingival prosthesis 
may be used effectively for the retention of 
these teeth. Prognosis, patient comfort, and 
practicability should be the guide when 
deciding upon a retainer. A cosmetic gingi- 
val prosthesis is used to help the retention 


of the teeth of the case shown in (Fig. 3). 


DISCUSSION AND SUMMARY 


Cosmetics in periodontal care must re 
quire serious consideration. Satisfaction in 
this detail may be achieved through scaling 
or it may necessitate surgery or prosthesis. 
In some instances, multiple prosthetic ap- 
plications may be necessary. The prosthesis 
may be of either a fixed or removable na- 


ture depending on the conditions present. 


Good oral hygiene can be influenced 
greatly by the mental attitude of the pa- 
tient. The person’s sense of pride in his 
smile is a requisite in any restorative pro- 
gram. The ultimate cosmetic achievement 
of the periodontal case, therefore, may in 
crease the possibility of success for the 
satisfaction that the patient now feels 
makes him more receptive to a thorough 
home-care program. By keeping this fact 
foremost in mind when planning the treat- 
ment, the periodontist can do much more 
than to simply help preserve the supporting 
structures of the teeth. This phase of perio- 
dontal treatment should enhance also his 
colleague’s work who will perform the 
restorative phase of the patient’s care. In 
effect, the cosmetic considerations and 
their achievement in periodontal therapy 
may be the deciding factor for successful 


treatment. 











Koy O. Elam, 


November 


DR. ROY OSCAR ELAM, SR. 


Sr., D.D.9. 


30, 1960 

Dr. Roy Oscar Elam, Sr., past president 
of the Academy of Periodontology and the 
Tennessee State Dental Association, died 
November 30 in a Nashville hospital of a 
stroke. He was born in Greenfield, Ten 
nessee, Weakley County, and was graduated 
in 1919 from the Vanderbilt University 
School of Dentistry. He was a member of 
Omicron Kappa Upsilon honorary frater- 
nity, Psi Omega and Phi Kappa Sigma fra- 
ternities. He was married to the former 
Elizabeth Southgate of Nashville. 


Dr. Elam began his dental practice in 
Columbia after graduating, and moved to 
Nashville in 1922, where he maintained 
his practice until his retirement in 1957. 
He had from time to time held every office 
in the Nashville Dental Society, and also 
served for three years on the Legislative 
Committee, and three years on the Judi- 
cial Committee of the American Dental 
Association. For nine years, he served on 
the Council on Dental Education of the 


A.D.A. 


The Annual Meeting of the Tennessee State Dental Association in 1959 was dedicated 


to him. The convention tribute praised Dr. Elam for “his efforts toward making 


dentistry a better and more highly respected profession, his service to dental organizations, 


his skill, his fellowship and his wise counsel.’ 


Dr. Elam was a member of St. George’s Episcopal Church, Nashville. He was a Fellow 
of the American College of Dentists and the International College of Dentists. Surviving, 
besides Mrs. Elam are two sons and one daughter, Dr. Roy O. Elam, Jr., Bernard Elam 
and Mrs. Bernard Evers, Jr., all of Nashville and ten grandchildren. 
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NEXT ANNUAL MEETING OF THE AMERICAN ACADEMY Ol 
PERIODONTOLOGY TO BE A CRUISE 
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The 47th annual meeting of the American Academy of Periodontology will be held 
October 20-25, 1961, aboard the M.S. Bergensfjord. Various A.A.P. committees have 
planned five days of a combination of business and pleasure beginning at-the Philadelphia 
docks any time between 8 a.m. and 11 a.m. on Friday, October 20. The 18,750 ton 
M.S. Bergensfjord is a new pleasure boat which is fully air-conditioned, equipped with 
the latest stabilizers and with ample facilities for all types of sports, sun bathing and 


loafing. 


State rooms are furnished in modern Scandinavian style and include complete facilities. 
The cuisine, although eminently international, has the added zest of world-renowned 
buffet specialties which have made Norway the gourmet’s delight, and six meals are 


served each day. 


Details of the scientific program will be made available later, but since space on the 
Bergensfjord is limited, reservations should be requested at once. The Caribbean Cruise 
Lines manager is Mr. E. M. Baskette, Suite 301 Roper Building, Miami 32, Florida. 
Additional details may also be obtained by writing the Secretary of the American 


Academy of Periodontology, Dr. Clarke Chamberlain, 1101 North Street, Peoria, Illinois. 
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PROGRAM FOR THE SPRING SEMINAR OF THE 
AMERICAN ACADEMY OF PERIODONTOLOGY 


April 24-26, 1961 


Che annual Spring Seminar of the American Academy of Periodontology will be held 
this year in Ann Arbor, Michigan, Monday, April 24 through Wednesday, April 26. 
Anyone interested may get details by writing Dr. Donald M. Kerr, University of 
Michigan School of Dentistry, Ann Arbor, Michigan, or Dr. Clarke Chamberlain, 
Secretary of the Academy, 1101 North North Street, Peoria, Illinois. 


\ Monday, April 24 
A.M. 
8:30 - 9:30 Registration 
9:30 - 12:00 Wound and Bone Healing 
Dr. Wittiam G. SHAPER 
Professor and Chairman of the Department of Oral Pathology, 
Indiana University, School of Dentistry 
P.M. 
1:30 - 4:30 Diagnosis and Treatment of Pain in the Head and Neck Regions 
Dr. JANETT TRAVEL! 
\ssociate Professor of Pharmacology, Cornell University Medical 
College 
} 
Tuesday, April 25 
A.M. 
9:00 - 12:00 Stomatitis 
Dr. Donatp A. Kerr 
| Professor and Chairman of the Department of Oral Pathology and 
Periodontics, The University of Michigan, School of Dentistry 
P.M. 
) 1:30 - 4:00 Applications of Psychiatry to Dental Practice 


Dr. LEONARD E. HIMLER 


Associate Professor of Mental Health, The University of Michigan 


Wednesday, April 26 


A.M. 
9:00 - 12:00 The Present Status of Conservative Periodontal Therapy and 
Reattachment 
Dr. Erwin M. SCHAFFER 
Professor and Chairman of the Department of Periodontics, Uni 
! versity of Minnesota, School of Dentistry 
P.M. 
1:30 - 3:30 The Present Status of Bone Surgery in Periodontal Therapy 
} 


Dr. FraNK M. WENTZ 
Professor and Chairman of the Department of Periodontics, 


Loyola University, School of Dentistry, Chicago 
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COLLEGE OF MEDICAL EVANGELISTS 


Che School of Dentistry of the College of Medical Evangelists, Loma Linda, California, 
announces a postgraduate course, “Periodontics for the General Practitioner” to be 


presented March 5 to 7, 1961. 


Chis three-day course will consist of two days of lectures and discussion and one day 
ot clinical demonstrations. | he presentation 1s directed tow ard the inclusion of modern 
periodontic concepts and techniques in the general practice of dentistry. The course 
content will include histology of the periodontium; classification and diagnosis of 
periodontal diseases; examination, charting, treatment planning; factors in the prognosis; 
case presentation; periodontal therapy; occlusal adjustment by selective grinding; stabili 
zation of loose teeth; periodontal Surgery, maintenance phase of treatment; sharpening 
of instruments. Techniques to be demonstrated on patients are as varied as time and 


choice of patients allow. 


The guest lecturer will be Dr. B. O. A. Thomas, Clinical Professor of Periodontics at 
the College of Physicians and Surgeons in San Francisco, lecturer in anatomy at Stanford 


University, and private practitioner in Palo Alto, California. 
Che fee for this course will be $65 and enrollment will be limited. 


For further information regarding this course write to Chairman, Graduate and 
Postgraduate Dentistry Committee, CME School of Dentistry, Loma Linda, California. 


TUFTS UNIVERSITY 


lufts University School of Dental Medicine announces the following refresher courses: 


February 8 to April 5, 1961. Orthodontic Principles of Interest to the General Prac 
titioner. Each Wednesday for eight weeks. Tuition $200.00. 


April 24 to April 28, 1961. Participation Course in Periodontology. Tuition $175.00. 
May 3 to May 5, 1961. Clinical Adjustment of the Occlusion. Tuition $125.00. 


May 23 and 24, 1961. Diagnosis and Treatment of Pain and Other Symptoms Arising 


from Temporomandibular Joint Disturbances. Tuition $75.00. 


For further information write Director, Graduate and Postgraduate Division, School 


of Dental Medicine, Tufts University, 136 Harrison Avenue, Boston 11, Massachusetts. 
a 


BALINT ORBAN MEMORIAL SEMINAR 


The Rocky Mountain Dental Seminar will hold its second session, in memory of its 
founder, Dr. Orban, in Boulder, Colorado, June 25th to 28th, 1961. Theme for the 
Seminar is “Clinical and Microscopic Pathology of the Periodontium and Other Oral 
Structures.” The outstanding group of essayists includes: Dr. $. N. Bhaskar, Dr. Henry 
Goldman, Dr. Maynard K. Hine, Dr. Harry Sicher. 


Further details and application form may be obtained by writing to Virginia B. Manella, 
Secretary, 1700 Mesa Rd., Colorado Springs, Colorado. 





